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TOO PURE TO DRINK 


Purity of 99.999%, even in water, costs many 
times as much as vintage champagnes, when ob- 
tained in experimental volumes and by laboratory 
methods. Yet, aided by extensive B&W research, 
many large boilers are now able to produce steam 
with as high a degree of purity—at a rate of 16 mil- 
lion tumblersful and more, every hour. 

Guaranteed purity of one part solids per mil- 
lion parts of steam is now standard practice with 
the B&W Cyclone Separator illustrated above. 
This is sufficient to control turbine maintenance 
within high-availability limits. 

Can it be improved? Yes, though undoubt- 
edly removal of the last small fraction of undesir- 
able impurity will be the hardest nurdle yet in the 


Helping Industry Cut Steam Costs Since 1882—through Research, 
Engineering, Equipment, Erection and Maintenance Services. 
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race of continuing research on this problem. 

Progress is being made in determining the 
matter and form of impurities carry-over, with 
a view to its further reduction both by chemical 
treatment and mechanical separation. Laboratory 
samples having as little as 1/100 part impurity per 
million of water—so pure they must be kept in 
plastic bottles to prevent migration of silica from 
glass containers — are now undergoing intensive 
study by B&W. 

This kind of creative research characterizes 
B&W’s broader conception of service. Today, in 
lab and shop and field, it is discovering the answers 
to tomorrow’s problems in fuel-burning and steam 
generation. 


— =f 


BABCOCK 
& WILCOX 
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Back Saving Power 
at the flick 
roy mre Make late| 











: 
SHAFTS on smooth running New Departure 

ball bearings get maximum power right thru to 
where it is needed season after season without change 


and that is what tractor owners really appreciate. 


In the John Deere Model R Diesel, New Departures 

on the independent clutch, power take-off and hy- 

Direct engine-driven Power Take-off and Hy- draulic pump shafts assure back saving power at the 
o en “Dp a ” ora . . . . . . 

draulic “Powr-Trol” pump for operation of flick of a hand for raising, lowering, angling or driv- 
attachments to the John Deere Model R Diesel P 
; ; ing of attachments. 
Tractor are engaged or disengaged at will by 
an independent clutch. New Departure, Division of General Motors Corp.. 
Bristol, Connecticut. 


Wothung Kotla Like a Ball 


NEW DEPARTURE BALL BEARINGS 
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Please send your FREE Booklet 
“ MOLYBDENUM DISULFIDE AS A LUBRICANT” 
BLOCK LETTERS PLEASE 


Company 


Address 


2 - December, 1951 





4 what do 
4 you know 
4 about Mos* 
4 asa 

4 lubricant? 


3 Molybdenum disulfide 


You have probably heard reports, some 
enthusiastic, some conservative, of the 
remarkable properties of Molybdenum 
Disulfide as a new lubricant. 


For those who wish to review published in- 
formation on this subject, we have compiled 
a 55 page publication containing excerpts 
from authoritative technical papers. Copies 
are free—write now. 
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FOR THE DESIGNER 


The drying out of gaskets in meters stored for even short 
periods is a common trouble. It is costly, too! 

The makers of Neptune Compact Meters for tank 
trucks licked this problem with Linear “‘O”’ Rings... 
eliminated the need for disassembling and re-assembling 
meters before they could be put into service. Exhaustive 
tests showed that no leaks occur even well beyond 
standard test pressures. And years of service on the 
job confirmed test results. 

This is another example of what can be accomplished 
with Linear “‘O”’ Rings in advanced engineering and 
design. The substitution of Linear ‘‘O”’ Rings for con- 
ventional compression gaskets in Neptune Meters pro- 
vided a perfect seal with metal-to-metal contact between 
flanges. This means an end to the need for periodic 


Cee ee ee Tes ke EN G 1 


NE E R E D 


checking and tightening of bolts . . . less down-time and 
repair expenses due to gasket failure . . . simplified and 
much less expensive inspection procedures. Many a 
sealing problem becomes no problem at all when Linear 
“O” Rings replace conventional gaskets! 

Linear “O” Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and “‘Silastics’’ 

. are molded in a complete range of J.I.C. and A.N. 
standard sizes, as well as hundreds of non-standard 
sizes and special shapes. Precision molded under rigid 
laboratory control, Linear “‘O’’ Rings may be depended 
upon for continuous and lasting service. 

It will pay you to consult Linear during the design 
stages of your sealing applications. 


PACK ING §" 





MAINTAIN =. 
Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


LINEAR, 
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Only Edward Has Inge Seits 


FOR ALL HIGH PRESSURE- 
HIGH TEMPERATURE 
REQUIREMENTS 


Pioneer in the valve industry in the use of Stellite hard 
facing for seats and disks, only Edward has the experience 
and the intricate equipment to build trouble-free 
extreme service valves with integral hard facing 

in @ full size range. 


No more leakage between valve seats and bodies, no 
more loosened or distorted seats, regardless of pipe size, 
service, or valve type. 


For high pressure —high temperature service, integral valve 
seats pay for themselves a dozen times over. So, Edward makes 
them stondard construction in the higher temperature ranges, 
optional for moderate temperature service, and has them 


available in globe, angle, gate, non-return, instrument and 
other valve types in a full size range. Integral seats are 
leakproof seats. There are no threads to corrode—no points 
for erosion to start—no welds on seat rings to fail. An 

integral seat valve in a clean piping system needs no 
maintenance—no replacement. 


For sizes, types ond ratings write for Edward catalog 104. 


EDWARD—"BIRTHPLACE OF 


BETTER VALVE DESIGNS” 











distortion. Next, the seat is machined 
, to mirror-smooth finish and exactly 


WITH AN 


wr INTEGRAL SEAT THERE 


tour,  ARENWO LEAKS 


TROUBLE AND BETWEEN SEAT 
MONEY... AND BODY 


IT PAYS TO SPECIFY 
EDWARD VALVES 


Another © Product 
Fhasanh Utes, Dac. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY ® 


1350 West 145th Steet 
EAST CHICAGO, INDIANA 





| AIRFOIL BLADING 


ie, 


x 
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New Airfoil Fan wheel 
with the side plate re- 
moved, 
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A CENTRIFUGAL FAN WITH 


AIRFOIL 
BLADING 


Sturtevant Pioneers Again 
Here’s another major advance in fan design by Sturtevant 
—the new Airfoil Non-Overloading Centrifugal Fan. 


In 1914, Sturtevant made high efficiency possible with 
thenon-overloading centrifugal fan—the TURBOVANE®. 
Then, in 1930, low-cost Sturtevant VANE CONTROL® 
increased the efficiency of part-load operation. Now, in 


Where To Use 

If low operating cost is of primary importance to you in 
your air handling applications, as it is in mechanical 
draft for utility and industrial power plants, in high- 
velocity air conditioning systems, and for vehicular 
tunnel ventilation, this new fan is available to you. For 
full information, contact your local Westinghouse- 
Sturtevant office, or write to Westinghouse Electric 


1951, the new Sturtevant Airfoil blade achieves new 
heights in peak efficiency with “the wings of an airplane” 
housed in a centrifugal fan. 


Corporation, Sturtevant Division, 167 Damon St., Hyde 
Park, Boston 36, Massachusetts. 


Higher Efficiency and Quieter Operation 
Sturtevant’s scientific application of Airfoil Blading 
produces a new high in efficiency and a new low in 
noise level: 

Efficiency . . . 90% plus 

Noise Level . . 65% less 





Wherever operating cost means more than first cost— 
where evaluation and a reasonable price mean more 
than a low price—the Sturtevant Airfoil, Non-Over- 
loading Fan is the answer. 


Recent Purchasers 

Airfoil Fans were selected by the Consolidated Edison 
Company of New York for their Astoria and East River 
Plants, and have been successfully witness tested. Other 
orders have been received from Duke Power Co., New 
York Gas & Electric Co., Pennsylvania Electric Co., 
Tennessee Valley Authority, and also for ventilation of 
the new Squirrel Hill Tunnel in Pittsburgh. 


J-80244 


you CAN BE SURE...IF “Westinghouse 
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im poleat How Measunomort 


with the ALL-METAL 
Foxboro d/p Cell! 
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- ++ gives fastest response, 
longest sustained accuracy, 
lowest installation cost 


Simpler in design, simpler and much less expensive to install, far 
easier to maintain . . . the all-metal Foxboro mercury-less d/p Cell 
offers greater speed of response, permitting closer flow control, 
than has ever been possible before. Its negligible displacement 
and corrosion-proof construction of Type 316 Stainless Steel elim- 
inate usual maintenance problems, even in service on highly 
corrosive or viscous fluids previously considered unmeasurable. 

The Foxboro d/p Cell measures differential pressure by the 
force-balance principle and transmits pneumatically to indicating, 
recording, or controlling receivers. Small, compact, weighs as 
little as 19 lb. Ranges: from 25” to 800” H2O. Working pressure 
ratings up to 4000 psi. Steel or stainless steel construction. Inher- 
ent over-range protection. Easy in-the-field calibration and 
range changes. Optionally available with pre-assembled mani- 
fold piping shown in photo above. 

Thousands of d/p Cells now in use throughout industry, with 
many repeat orders now on our books, indicate the wide accept- 
ance and successful performance of this revolutionary develop- 
ment for the measurement of liquid, steam, gas, or air flow. Write 
for detailed Bulletin 420. The Foxboro Company, 18212 Nepon- 
set Avenue, Foxboro, Massachusetts, U. S. A. 


RECORDING - CONTROLLING - INDICATING 


O)05 10). OME ne 


S. PAT. OFF. 
FACTORIES IN THE UNITED STATES CANADA, AND ENGLAND 
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Adaptable Foundation 
for Countless 


_ Precision Gaging Set-Ups 





TYPICAL APPLICATIONS 


Special gaging fixture made by Brown & 
Sharpe for inspecting dimensions, side 
rallelism and side squareness of cutter 
lades. Employs 4 Gage Head Cartridges 
. used with 4 Amplifiers. , Amplifier, 


es 
oe 


Special gaging fixture, custom-made 
by Brown & Sharpe, permits gaging of 
meter valve plate flatness to . 8”, 
when used with Brown & Sharpe 


Custom-made fixture, 
employing Brown 
Sharpe Gage Head Cart- 
ridge and one Ampli- 
fier, measures major and 
minor 1.D.'s of tapered 

| bores; indicates internal 
angle accuracy. 


Brown & Sharpe Gage Head Cartridge and Electronic Amplifier 


Here’s a really practical basis for versatile precision 
gaging equipment at reasonable cost. 

The Brown & Sharpe Gage Head Cartridge and Elec- 
tronic Amplifier provide accurate gaging, with direct- 
reading indications, in units of .0001” to .00001”. Simple 
jigs or fixtures to hold the cartridge for many special 
gaging jobs can easily be built in your own plant. By 
shifting the same cartridge among a number of fixtures, 
you can do precision gaging of practically any length, 
diameter, or other dimension — with minimum invest- 
ment in equipment. 


Both the Gage Head Cartridge and the Electronic 
Amplifier are built for severe service conditions. The 
dustproof, moisture-proof cartridge can be safely ex- 
posed to abrasives or coolant. Write for complete litera- 
ture on this multi-use precision gaging equipment. 
Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


(BS 
Brown & Sharpe 
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This Koppers exclusive—the bottom drag scraper 
—provides continuous dust removal. Cumber- 
some hoppers are eliminated and dust handling 
is simplified. Result: Lower operating costs! Less 
space requirement! 


This Koppers “packaged” mechanical or vacuum 
tube power pack is not restricted to an area near 
the precipitator. It can easily be installed in 
any convenient place in the plant. Result: Com- 
pact designs! More flexibility! 











Here are two ways Koppers engineers 





simplify precipitator operation for you! 











N ADDITION to high efficiency, Koppers concentrates on 
the practical aspects of electrostatic precipitator design. 
Shown above are just two of the many practical features which 


PERFORMANCE sa : 
simplify operation. 


GUARANTEED! Besides these compact power packs and the continuous dust 
Koppers engineers protect removal features, Koppers-Elex electrostatic precipitators may 
your investment in an elec- be of the multiple-chamber type. This means one chamber 
trostatic precipitator by guar- may be shut down for inspection or maintenance without stop- 

ping the gas-cleaning action. The dirty gas is simply diverted 


anteeing both the recovery or 
gas-cleaning efficiency and the through other chambers where cleaning continues. 


residual content left in the gas : - ; ~ i ‘ on 
after cleaning. Koppers-Elex Because rapping is sectionalized, re-entrainment is minimized. 
electrostatic precipitators are And because successive collection fields can be separately 

energized, maximum voltage can be applied to each field —with 


designed, engineered, fabrica- 
ted, erected and guaranteed higher gas-cleaning efficiency resulting. Pressure drops are 


under one contract by Kop- negligible. 
pers Company, Inc. 

IF YOU HAVE A GAS-CLEANING PROBLEM, write and out- 
line the details for us to review. There is no obligation. Just 
address your letter to: Koppers Company, Inc., Precipitator 
a Dept., 322 Scott Street, Baltimore 3, Maryland. 


KOPPERSS§ : 


0 Nggoere-Elea ELECTROSTATIC PRECIPITATORS 
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Compare these advantages: 
@*LOWEST PRICED machine of its class available. 
NO FUMES. Bruning Copyfiex machines use no 
vapor developer, therefore cannot possibly emit 
unpleasant fumes. 
NO INSTALLATION. No exhausts needed. Just 
connect to a 115 volt AC electric power circuit. 
NO TRAINED OPERATOR NEEDED. Your secre- 
tary, the office boy, or anyone else can operate 
a Copyflex without special training. 


(BRUNING ) 


Specialists in copying since 1897 
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how, | get prints wnen 
| want them — 


With this new, low-cost whiteprinter, the Copyflex “20”, you no 
longer need wait for prints. You get them when you want them, 
as you want them—for only 2¢ (avetage) per. sq. ft.! And that 
includes all costs . . . material, labor, depreciation, etc. 

The Model 20 is a completely new, medium volume machine 
that sells for the lowest price of any machine in its class. It has a 
full 46” printing width, takes cut or roll stock, and delivers com- 
pletely developed, ready-to-use prints. It requires no installation, 
no special training to operate. 

Besides making prints of your engineering drawings, it quickly 
copies production orders, specifications, accounting reports, and 
other vitally needed paperwork. See how the Model 20, or one 
of our other models, can help you. Clip the coupon now and 
you'll be on the road to faster copying — at substantial savings. 


; ~~ ~~~ CHARLES BRUNING COMPANY, INC. 
Dept. B-121 100 Reade St. New York 13, N. Y. 


(1 Send me full details on the Model 20 Copyflex. 


[] | would like to see a Copyflex machine demonstrated. 
Name Title 
Company 


Street 


ener sae State ‘ 
December, 1951 - 11 











Heres how YOU can help to 
SPREAD THE SUPPLY 
OF STAINLESS STEEL 


- 
Y) 
1 Let vs-kno 


3 2 Tell u 


w ALL the con 


s what fabri 


ditions of ¥ 
11 employ: 


cating methods you 
vally NEED the 





Tell us when nec act 
material in the shop- a 
Give us @ choice of pret 
with minimum scrap '° 


| e sizes that will cut 


nd wastage- 


RD 


+ your workin 


5 Hurry 


\Le 


LL stainless producers are in the same boat. We 
have the capacity to melt much more stainless 
steel if we could get more alloying materials. So, our 
first concern—with your help—is to make as much 
stainless as possible from the alloys allotted to us. 
For example, suppose that 18-8 Allegheny Metal 
(18% chromium, 8% nickel) is ordered for a job where 
a 17% straight chromium grade would actually satisfy 
the conditions of use and the fabricating methods 
employed. In effect, 1% of chromium and the 8% of 
nickel would be wasted—could have been used to 


You can make it BETTER with 


g scrap back to the mill. 


make more stainless steel. That’s where Points 1 and 
2 above come in. 

Our next concern, after selecting the right steel for 
the job, is to make sure it is used right—with the least 
amount of wastage in conversion or fabrication, and 
the least amount lying idle in stock or scrap. That's 
where Points 3, 4 and 5 come iin. 

Help us to make this conservation program work, 
to help you get the stainless steel you need. @ For any 
assistance, printed or personal, address Allegheny Ludlum 
Steel Corporation, Oliver Blde., Pittsburgh 22, Pa. 


wad 3693 


Allegheny Metal 
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Boiling poin 


oo Com 


t temperatures and limited NPSH 


" engineered 
answers 

- to pumping 
problems 


FILE No. VMT-66 





pose no problem for these VMT pumps! 


WHEN PUMPING FLUIDS at boiling point 
temperatures, the problem of sufficient net 
positive suction head often requires expen- 
sive installation to raise the vessel from 
which the pump would draw or to excavate 
a pit to lower the pump. 

This is eliminated with the BJ] “VMT” 
pump because the vertical multi-stage 
pumping unit is mounted in a barrel from 
which it takes a suction. The base of the 
pump is at ground level while the length 


© Capacities to 5000 gpm. Heads to 250 psi. 
Temperatures from sub-zero to 750° F. 


© Handles corrosive or non-corrosive liquids 


of the barrel is determined by the NPSH 
requirement. 

The “VMT” pumps (shown above) serv- 
ing as boosters from gasoline tank farm to 
main line stations are just one of the many 
successful applications for refineries, pipe 
lines, fueling stations, power plants, and 
process industries. For more detailed infor- 
mation on how the “VMT” may solve your 
pumping problem, call your local BJ sales 
office or send the coupon below. 


© Radial forces balanced at all speeds 


© Adjustable coupling for easy, accurate 
impeller setting 


Also available in the smaller “VLT" model 
(capacities to 110 gpm). Provides the seme 
basic construction and installation advan- 


foges as the “VMT,” yet is priced for 


general purpose application. 


Byron Jackson Co. 


Since 1872 


P.0. Box 2017, Terminal Annex, Les Angeles 54, Calif. FIRM 
OFFICES IN PRINCIPAL CITIES 
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BJ Pump Division, Dept. 24 
Please send me Bulletin No. 51-6600 on your 
VMT pump. 


NAME 








ADDRESS 








CITY. ZONE____STATE. 
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SI 
the next Big step forward in 
AMERICAN POWER GENERATING PRACTICE 


Within three decades the electric utility industry has reduced its average heat rate by 
65 per cent — from about 40,000 Btu per kw-hr to about 14,000. And rates approximating 
9000 are indicated for the most efficient stations now being designed. 

On the steam generating side, this amazing progress is attributable to certain major 
advances of the period. These include... 


@ pulverized coal firing © higher pressures 
®@ water-cooled furnaces @ higher temperatures 
® preheated bustion air ® improved firing equipment 
®@ integrated boiler unit designs ® reheat 
®@ improved methods and means of control 





Combustion Engineering—Superheater, Inc., has been prominently identified with all these 
advances. 


With this background Combustion offers the principle of controlled circulation as the 
next big step forward in power station practice. It does so with the confidence born of more 
than 10 years of development and operating experience. That this confidence is shared by 
leading utility engineers and their consultants is evidenced by the following contracts, 


placed since mid-1950, for... 


eighteen C-E Controlled Circulation Boilers to serve an aggregate capacity of 2,500,000 kilowatts. 


Capacity per unit Design Steam Temp. 
Company and Main Office Station ib of steam per hr _ Pressure primary-reheat 


Cleveland Electric Illuminating Co., Cleveland, Ohio East Lake 875,000 2030 1000 — 1000 
Consumers Power Co., Jackson, Michigan Weadock 1,050,000 2300 1050 — 1000 
Duke Power Company, Charlotte, North Carolina Buck 900,000 2010 1000 — 1000 
Philadelphia Electric Company, Philadelphia, Penna. Cromby 1,450,000 2075 1000 — 1000 
Public Service Electric & Gas Co., Newark, New Jersey Kearny 1,015,000 2650 1100 — 1050 
Southern California Edison Co., Los Angeles, Calif. Etiwanda 920,000 2100 1000 — 1000 
Virginia Electric & Power Co., Richmond, Virginia Chesterfield 750,000 1670 1000 — 1000 

Gilmerton 750,000 1670 1000 — 1000 
Wisconsin Electric Power Co., Milwaukee, Wisconsin | Oak Creek 795,000 2050 / 1050 — 1000 





COMBUSTION ENGINEERING 


SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEA LSO 
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ADVANTAGES 


The major characteristics of the C-E 
Controlled Circulation Boiler are (1) 
the maintenance of positive, high ve- 
locity circulation in all circuits, under 
all operating conditions, (2) the proper 
proportioning of water supply to all 
heating circuits, and (3) the use of 
small-diameter, thin-wall tubes. These 
characteristics provide many design 
and operating advantages, the principal 
ones being: 


DESIGN 


e Permits the use of pressures con- 
siderably beyond the practical 
limits of natural circulation boilers 


e Intreduces new flexibility in propor- 
tioning of unit to fit existing space 
conditions or to reduce height and 
therefore cost of new plant struc- 
tures 

e Permits the use of bare furnace 
walls regardless of pressure 

_ Provides a substantial reduction in 
weight of pressure parts, and there- 
fore of structural supports 








OPERATION 


e Maximum availability 





e Faster pick-up or drop of load 
e Reduced outage time fSWinspection 
or maintenance 

e Higher plant safety factor , : 
PREDICTION: The decade of the fifties will be marked 
by the ever increasing recognition of controlled circulation 
as a major advance in power station practice and by its 
wide adoption for the higher range of pressures. 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 16, N. 
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FOOTE BROS. Gloced Cece Live 


HIGHEST IN QUALITY © SUPERIOR IN PERFORMANCE 
WIDE RANGE OF TYPES AND SIZES 


Enclosed Gear Drives—a size and type to meet every application 
in gear-cutting equipment backed by nearly a century of engineering and 


manufacturing experience. New 
improved manufacturing methods 


LINE-O-POWER STRAIGHT LINE DRIVES 
Available for prompt delivery 
High quality Duti-Rated Gears permit maximum power 
in minimum size. These drives are economical, both in 
original cost and operation. Double or triple reductions 
with ratios from 5 to | up to 238 to | and capacity 
range from | up to 200 h.p. Write for Bulletin LPB. 


HYGRADE HORIZONTAL WORM GEAR DRIVES 
Available for prompt delivery 

High in quality, compact in design, incorporating 

precision worm gearing. Available in a wide range of 

types to meet any need. Ratios from 4% to | up te 

4108 to 1. Capacities up to 260 h.p. Write for 

Bulletin HGB. 


WRITE FOR INFORMATION... 


The latest 


techniques, better control of material 
all assure superior enclosed gear drives. 


FOOTE BROS.— LOUIS ALLIS GEARMOTORS 
Available for prompt delivery 
Duti-Rated Gears with file hard tooth surtaces and 
resilient cores assure long wear life and maximum 
load-carrying capacity. Wide range of highest quality 
motors in open drip-proof, splash-proof, enclosed and 

explosion-proof types. Write for Bulletin GMA. 


HYGRADE VERTICAL WORM GEAR DRIVES 
Available for prompt delivery 
Vertical output shafts extended either upward, down- 
ward, or both. Also available in Hytop design with 
wider low speed bearing span to accommodate vertical 
output shaft extensions. Ratios 44% to 1 up to 4108 
to 1. Capacities up to 260 h.p. Write for Bulletin HGB. 


FOOTE BROS 
GEAR AND MACHINE CORPORATION 
4545 S. Western Ave 
Chicago 9, Illinois 





tN ages 
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the trade marks “tt” 
and “TUBE-TURN’ are 

applicable only to products? 
of TUBE TURNS, INC. 





It’s a neat job...and if’s stronger 


@ Welded piping systems are streamlined. 
They save space, are easier to insulate and are permanently leakproof. 


|i For a complicated connection like this, use of the TUBE-TURN Welding Cross 
| " also means extra strength. This welding cross is made from the 
“ same seamless tubing and by the same process as TUBE-TURN Welding Tees. 
Bursting pressures obtained in tests of representative tees and crosses 
have averaged more than 25% higher than required by standard codes. 
This gives you extra quality at no extra cost. 


Write Dept. F-12 for f : pay ; ; a 
Gosblen, “Ritesh Weds Welding your piping with TUBE-TURN Welding Fittings means 


pt ered a neater design and stronger construction. Get in touch with your nearby 
TUBE TURNS’ Distributor. There’s one in every principal city. 


Be sure you see the double “tt” 


TUBE TURNS, INGE. ‘tcc 
g @ KENTUCKY 

DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicago - Houston - Tulsa - San Francisco - Los Angeles 

TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 





They build piping permanence into this equipment... 
with TUBE-TURN Welding Fittings 


ydroctoctvte Projects like Grand Coulee and Hoover Dam represent Here’s the first gas turbine electric locomotive on the nation’s railroads. 
o in equip So the Woodward Governor With much of the equipment fitted into a limited space, failures in piping 
Company, builder of governors which enateet the big turbines, makes joints here would mean king-sized headaches. That’s why piping joined 
dependability a prime consideration. Critical piping on the governor with TUBE-TURN Welding a is epocified throughout. Despite hard 
sump base is joined with reliable TUBE-TURN Welding Fittings. usage characteristic of | tion, this piping stays strong. 
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Carrier Corp. engineers insist on rugged components for Carrier 
apparatus, such as this new refrigerating machine. Thus lines are 
welded with TUBE-TURN Welding Fittings to banish maintenance, 
conserve space too. The wide range of types, sizes, and alloys avail- 
able in TUBE-TURN Welding Fittings and Flanges makes fabrication 
of a complex job like this easier. 


A cool, clean bottle of beer starts with clean, leakproof equipment. 
That's why welded piping is used for this wort cooler, designed and 
used by the Falstaff Brewing Corporation. Pipe and TUBE-TURN Weld- 
ing Fittings are made of stainless steel. Thus contamination, internal 
or external, is guarded against. Such installations assist Falstaff’s 
premium quality control program, and help keep the plant spic and span. 


a DISTRICT OFFICES 
ad ty; New York Houston 
Philadelphia Tulsa 


, Pittsburgh San Francisco 
TUBE TURNS, INC., Dept. F-12 j j Chicago Los Angeles 


224 East Broadway, Louisville 1, Kentucky 


Your Name 
Position 


“tt” and “TUBE-TURN” Reg. U.S. Pat. Off. 


Company 


eas ad neauen TUBE TURNS INn¢€ 
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Address 
LOUISVILLE 1, KENTUCKY 


' 
ily 





Engineers for the Bay Front Steam 
Plant of the Leke Superier District 
Pewer Company at Ashland, 
Wisconsin, were Sergent & Lundy. 
The Westinghouse Centrafire 
with Traveling Grate will carry 
a constant load of 200,000 Ibs. 
of steam per hour, with peaks of 
230,000 Ibs. of steam per hour. 


CONSTANT LOAD 200,000 Ibs. per HOUR... 
another Centrafire triumph! 


The Westinghouse Centrafire® with Traveling Grate 
now being installed for the Lake Superior District 
Power Company is one of the largest Centrafire units 
that has been ordered to date. This utility and their 
consulting engineers wanted a stoker that could 
maintain a constant load of 200,000 Ibs. of steam per 
hour... with peaks of 230,000 Ibs. of steam per hour 
... despite continuous feeding of wet and storage 
coal. Moreover, they needed a stoker that could 
absorb foreign objects in the coal, without interrup- 
tion or damage to the apparatus. 

The ability of the Centrafire to “take it” and con- 
tinue without load loss under severe conditions has 
been demonstrated in factory tests and in power 
plant installations. Wet coal, storage coal, bricks, 
blocks of wood, insulators, cable, bolts and many 
other foreign objects have been deliberately 


introduced into the feeders with no adverse effect. 

There are many other features that make the 
Centrafire outstanding . . . they’re built into the basic 
design, not added as accessories. Whether your appli- 
cation calls for 50,000 Ibs. of steam per hour... or 
350,000...the Centrafire with Traveling Grate offers 
advantages you should investigate. Call your nearby 
Westinghouse office, or write Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-30337 


STOKERS 
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when the ACCENT 1s on the Positive 


... then the positive pumping of Fairbanks-Morse 
Rotary Pumps offers the best choice for your equip- 
ment. They efficiently handle any free-flowing liquid 
from gasoline to molasses with exceptionally high 
efficiency. Non-fluctuating load characteristics min- 
imize shock and vibration . . . assure long, economical 


service. 








Only TWO parts move in Fairbanks-Morse 
Rotary Pumps . . . a precision-cut rotor and 
pinion gear. There are no complicated parts to 
cause trouble or to require frequent maintenance 
and adjustment. Capacities range from ¥% to 5 
inches. If your design problems involve positive 
pumping, choose from the Fairbanks-Morse 
Rotary Pump line . . . the economical choice. 
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\.. when HEADS are up or down 


A Fairbanks-Morse Westco turbine-type pump is the efficient 
answer. The unique design employed in these exceptionally 
compact pumps permits them to handle widely varying heads 
with little or no loss of capacity. Maximum capacity is ob- 
tained at an operating speed of 1750 r.p.m. when discharging 
at low pressure, and high pressures are developed at the same 
speed with little change in capacity. In addition, through the 
use of a single-stage, multi-vaned impeller, Westco Pumps 
give you multi-stage performance from a single-stage pump. 
Westco Pumps are widely used as inte- 
gral parts of machines, units or systems. 
Capacities from 1 to 200 g.p.m. Check 
them for your equipment. 








Other FAIRBANKS-MORSE 
Pumps Include 


Single and 
Two-Stage Centrifugals 
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when (ts a joroblem 


of CONTROL 


.». consider the advantages of control by weight! 
Fairbanks-Morse Printomatic Weighers with electronic 
attachments accurately control production and process- 


ing operations. Materials handling operations, conveyor 
systems, processing and batching operations can be accu- 
rately controlled by these precision instruments. They 
can open and close valves controlling material flows to 
predetermined quantities. Templets can be used to pre- 
serve formula secrets when compounding mixes. 


In addition, accurate records of 
materials can be kept since the 
Printomatic will furnish printed 
records of operations. The human 
element and chance for error are 
eliminated. Check your Fairbanks- 
Morse weighing expert on the ad- 
vantages Printomatic offers you. 
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See Next Page for 
FAIRBANKS-MoRSE 


Sales Centers 





When (05 a problem ia weight 
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. .. the easy answer is in the complete Fairbanks-Morse scale 
line. Beam scales or dials, belt conveyor scales, aggregate weigh- 
ing scales, proportioning and batching scales, truck scales, 
furnace charging scales, you'll find them all and more. An 
important point—Fairbanks-Morse Scales or component scale 
parts can be supplied to fit right into your equipment for weight 
or control operations. Your Fairbanks- 





Morse weighing expert will be happy to 
work with you on any scale problem. 
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MOST Advantages tor MOST Motor Applications 


OOK 
al “, 
KBOO STANDARD DRIP-PROOF MOTORS 


/ 
: FOR YOUR PROTECTION 


Practically every motor needs protection—from flying’ 
chips, falling particles, dripping liquids, and the like. 
Also, by far the majority of motors used are of the poly- 
phase, squirrel cage type. 

These requirements are met to a unique degree by this 
series of Fairbanks-Morse motors—with built-in protec- 
tion and superior electrical and mechanical design that 
account for their popularity throughout industry. 

Whether your motor application problems involve 
driving pumps, machine tools, compressors, elevators, 
fans—or any of an infinite number of other applications 
—Fairbanks-Morse Standard Drip-proof Motors deserve 
your early investigation. Call your nearest Fairbanks- 
Morse Sales and Service center. 


Dm tI 
Dim iw ml 


NAME WORTH 


PROTECTION. in any Postion — 
SAFETY. 10 Exoosed moning Fats 


Mount these motors anywhere—even on the ceil- 
ing or walls. Bearing arms have four bolts spaced 
90° apart, enabling the bearing brackets to be 
adjusted to assure maximum protection. Motor can 
be mounted vertically without any changes in 














bearing construction. 

There is complete safety for the operator. Fin- 
gers can even be placed in vents, for it is not | 
possible to contact fans due to the protective shield. 


Smooth, streamlined external contour makes the 


















































































































































motor easy to keep clean, easier to maintain. 
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Gross Flow Ventilation... Coker Spun Roror 
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... OTHER UNIQUE FEATURES < . 0 Se 


Cress Flow Ventilation is an exclusive Fairbanks- 
Morse design that eliminates hot spots, prolongs the life 
of the stator installation. 
Copperspun Rotor: a truly one-piece indestructible 
copper winding that withstands higher temperatures, has 
high electrical and thermal conductivity, better dynamic 
balance. 
Rugged Frame Construction: Protection in any 
mounting position. 
General purpose continuous duty: rated 40° C. 
and designed to carry 115% load continuously without 
injurious heating (1.15% service factor). 
High efficiency, high power factor, good starting and 
accelerating torques. 
Unique conduit box provides alternate assembly: 
either recessed, flush with frame or conventional external mounting. A 
rrows show double flow of air 
Mounting dimensions conforming to NEMA standards. that keeps motors running cool! 
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SEND for this booklet 
on Vibration Control 
by Vibra-Mounts. It de- 
scribes the new, simple, 
economical way to ob- 
tain up to 85% re- 
duction in transmitted 
vibration, increasing 
plant efficiency, pro- 
tecting machines, in- 
struments, buildings 
and personnel. Vibra- 
Mounts can be installed 
quickly by superin- 
tendents and mainte- 
nance men. 
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American Felt 
Company 


TR. MARK 


GENERAL OFFICES: 50 GLENVILLE ROAD, GLENVILLE, CONN. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn.— PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1.—SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve- 
land, Rochester, Philadelphia, St. Lovis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal. 
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NEW cour weeks arm 


Improved Design 


Accurate - Simple to Use ® 


The new Type 1551-A Sound-Level Meter is very easy to 
handle. It weighs only 11 pounds, including its battery power 
supply. It is simple to operate requiring only the switch selec- 
tion of the appropriate response characteristic, and then 
the adjustment of a single attenuator switch until the 
indicating meter stays on scale. The sound level is the 
sum of the attenuator and 
meter readings. 

When not in use, the 
microphone folds back 
into the instrument panel, 
automatically turning off 
filament and plate voltages. 


Type 1551-A 
Sound-Level Meter .. $360.00 





STROBOSCOPES + VARIACS + SOUND-LEVEL METERS 
VIBRATION METERS - IMPEDANCE BRIDGES 
SIGNAL GENERATORS + OSCILLATORS G E N F RA L RA p 0 
WAVE ANALYZERS + DISTORTION METERS 
s 


IMPEDANCE STANDARDS « VACUUM-TUBE 275 Massachusett 


VOLTMETERS - FREQUENCY STANDARDS 
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MEETS ALL STANDARDS of the Americar. 
Standards Association, the A. I. E. E. 
and the Acoustical Society of America 


PORTABLE — weighs only 11 pounds, 
with batteries 


SIMPLE TO OPERATE — non-technical 
personnel can make just as accurate 
measurements as can anyone 


COMPLETE BATTERY OPERATION from 
standard batteries, readily available 


VERY WIDE RANGE of 24 to 140 db; will 
measure practically any noise level 
found in industry 


EXCELLENT STABILITY — improved nega- 
tive feedback amplifier circuits 


NON_DIRECTIONAL 
CRYSTAL-DIAPHRAGM MICROPHONE 


TWO-SPEED INDICATING METER for steady 
or rapidly fluctuating sounds 


EXCELLENT ACCURACY — frequency re- 
Sponse curves within current A.S.A.- 
specified tolerances; when amplifier 
sensilivity is standardized absolut: 
accuracy of measurement is within 
+ J db for average machinery noises 


INTERNAL CALIBRATING CIRCUIT — sen- 
sitivity can be standardized at any 
time from any 115-volt a-c line 


WIDE FREQUENCY RESPONSE of ampli- 
fier and panel meter — 20 cycles to 
20 kilocycles 


LOW TEMPERATURE & HUMIDITY 
EFFECTS — readings independent of 
both over normal room conditions 
(within 1 db) 


READILY USED WITH ACCESSORY IN- 
STRUMENTS such as graphic-level re- 
corders, frequency and wave analyzers, 
magnetic-tape recorders 


MANY ACCESSORIES AVAILABLE for 
special applications ; included are spe- 
cial microphones for high fidelity 
measurements, for reproducible stand- 
ards and for use at end of long cable. 


Company 


nue, Cambridge 39, Massachusetts 


BROADCAST MONITORS + PARTS AND ACCESSORIES | Since 1915— Designers and Manufacturers of Electronic Test Equipment 
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@ menval ignition 
® wide operating range 
© meduiating control 


all for the price 
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By using Super Refractories instead of alloys for radiant tubes and rollers, 
The Gas Machinery Co. opens up new applications for this furnace. 


The furnace at the left is a controlled-atmosphere roller 
fiearth furnace. Work, such as castings to be malleablized, 
Moves through on rollers—is indirectly heated by radiant 
tubes above and below the hearth 

In furnaces of this type, the rollers and tubes are custom- 
arily made of heat-resisting alloy steel. Consequently, maxi- 
mum operating temperature is about 1600 F. (Above this 
temperature, the strength and hardness of these steels fall 
off sharply. ) 

So, The Gas Machinery Company tried something dif- 
ferent. Instead of metal, they used CARBOFRAX silicon car- 


Super Refractories by 


CARBOR 


Trade M 


Refractories Division 


bide rollers and radiant tubes—a Super Refractory material 
made by CARBORUNDUM. 


With these changes, temperatures of up to 2500 F, and 
more, become not only possible, but practical—and a whole 
new field of furnace usages opens up. Moreover, both the 
rolls and tubes last longer. In fact, the rollers (which used to 
sag and wear away) show hardly any signs of wear at all. 

This application points up several properties of this highly 
unusual material. At elevated temperatures it conducts heat 
almost as well as heat-resisting alloy steels. It can be used at 
far higher temperatures than metals will stand—up to 3000 F 


UNDUM 


The Carborundum Company, Perth Amboy, N. J. 


“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 
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is use of tubes? 


and higher. It doesn’t scale, is very resistant to spalling and 
to heat shock. It is chemically inert—is little affected by 
the products of combustion—and is highly impervious to 
gases. It is also one of the most abrasion-resisting materi- 
als known. And it has the strength to support heavy 
charges, even at very high temperatures. 


This illustrates the important thing about Super Refrac- 
tories by CARBORUNDUM: They are not just “better” than 
standard fireclay refractories. They are actually a class 
apart—with distinctly different properties that have made 
possible distinctly new designs and processes. Once this 


In indirect heating, absorption and emission factors come 
into play, as well as thermal conductivity. In both absorp- 
tion and emission (and thus in radiating ability) CARBO- 
FRAX tubes and shapes are superior to metal. They approach 
the high-temperature alloys in conductivity. 


This advertisement — one of a series — is 
presented in the belief that in the unusual 
properties of Super Refractories by 
CARBORUNDUM lies the key to many 
new or improved processes. We would 
like to talk over specific jobs with 
anyone who sees such possibilities. 


MECHANICAL ENGINEERING 


concept is realized, possible applications are almost unlimited. 
The Gas Machinery Co., for example, now uses Super Refrac- 
tories in several kinds of equipment, including an ingenious 
continuous catalytic gas reforming unit. Other companies also 
have developed interesting new equipment—designed around 


Super Refractories. 


WHAT ABOUT YOUR OWN PROCESSES? We have a new 
booklet which outlines the unusual characteristics of these 
special-purpose materials. The coupon will bring you the story 
—or one of our engineers would be happy to talk over your 
specific problems. We believe it could be mutually profitable. 


Thermal conductivity also plays an important part in checkers. A 
regenerator using CARBOFRAX brick for its checkerwork can be 
operated on much faster cycles—absorbing and releasing many times 
more BTU's per second. Also, higher temperatures, to above 3000 F 
if desired. become possible. 


Refractories Div., The Carborundum Co. 
Perth Amboy, New Jersey 


Please send your free booklet on properties of 
Super Refractories. 
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Company 

Street. 
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Less Expensive Micronic Filter 
Saves Space .. . Works 
Mechanically 


For fluid filtration in the mi- 
cronic range, many designers are 
now specifying Cuno MICRO-KLEAN. 

In many cases, the MICRO- 
KLEAN turns out to be the most 
efficient —as well as the most eco- 
nomical---method of filtering many 
fluids. 

The MICRO-KLEAN cartridge is 
a simple, compact structure of 
“felted” fibres, with no internal 
or external supports to take up 
space and complicate installation. 
It gets its strength from the resi- 
nous impregnation and polymeri- 
zation. It won’t swell or shrink, 
soften or harden, rupture or chan- 
nel, or otherwise release contam- 
inants into the discharge flow. 


Fewer cartridge changes 


MICRO-KLEAN’s greater dirt- 
holding capacity comes from max- 
imum porosity (85-90%) and from 
its exclusive “graded density in 
depth’, permitting smaller parti- 
cles to penetrate further, rather 
than “loading’’ the surface. 


Cuno MICRO-KLEAN handles a a a s 
wide range of fluids and flow rates The Simplest Filter Cartridge 
with low pressure drop. It is guar- 

anteed to remove 100% of all x 


solids for which it is rated plus a T . l 
large percentage down to 1 micron. as S e onges ees wice as ong 


Capacities: a few to over 800 

»m. Single or multiple cartridge . . 
ate serene o- rms appli. Cartridge renewals are cut at least in half when 
cation. 








Cuno MICRO-KLEAN replaces any other filter. And 
throughout its service life, MICRO-KLEAN is guaranteed 
for specific performance. 


| Please send information on Cuno MICRO-KLEAN 


for following installations 


Remeves Mere Sizes ef Selias 
frem Mere Kinds ef Fivids 


Strain fuels, lubricants, process fluids, etc.—AUTO-KLEAN 
Filter fuels, lubricants, process fluids, etc.—MICRO-KLEAN 
Cleen raw water, recirculating water, etc.—FLO-KLEAN 
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STEAM FOR HEAT... 


If you use steam for room or space 
heating or for any process, such as 
cooking, drying, evaporating or 
baking, you must necessarily use 
Steam Traps. 





=e 


WHAT KIND OF STEAM 
TRAP?... 

Of the many different types offered 
which should you choose? 


ane 


SARCO MAKES 4 TYPES... 


and can fit the trap to the job. We 
can give you unbiased advice, 
based on 30 years’ field experience. 


GIVE US FULL DETAILS... 


on your trapping problem and let 
us pick the best type of steam 
trap for you, and tell you why. 


A MOST VERSATILE TYPE...— 


is the Sarco balanced pressure 
thermostatic trap illustrated here. 


It is suitable for most process 
steam applications and has many 
outstanding advantages. 





AMONG SPECIAL FEATURES ARE:... 


Only one moving part —the Sarco flexible bellows made of phosphor bronze, stainless 
steel or monel metal for maximum resistance to fatigue and corrosion. 

No seats to change when pressures change— No protection required against 
freezing. Unequalled capacity for air removal. 


Highest Discharge Capacity Per Dollar Cost 


364 
Write for New Bulletin No. 250-9 \) A R [ ) COMPANY, INC. 


EMPIRE STATE BUILDING, NEW YORK 1,N. Y. 
SARCO CANADA LTD., TORONTO 8, ONTARIO 
REPRESENTED IN PRINCIPAL CITIES 
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Lubrication’s sure and easy 
on Rocker Arm Straightener 


Multival Centralized System 
is standard equipment 


Uz RS of this Impco rocker arm straightening 
machine are pleased with its smooth, trou- 
ble-free operation. Lubrication is no problem 
because every machine is equipped by the manu- 
facturer with a Multival Centralized Lubricating 
System. \ i 


will 


y 
ae 


Multival is simple, streamlined and efficient— 
There is no fuss, no muss, no waste, no burned 
out bearings, no shutting down the machine 
for lubrication. 


~. 


low in cost, easy to install and easy to operate. x it 


A man with a grease gun makes one connection 
at the Multival Block. With a single stroke, he 
fills all the measuring valves, which at the same 
time deliver an exactly measured quantity of oil 
or grease to each bearing served by the system. 
The system can be operated as often or as seldom 
as necessary, and the amount of lubricant deliv- 
ered is adjustable to each individual bearing 
need, so that no bearing gets too much or too 
little. 

Multival is a Farval-engineered product, in- 
corporating the unique Farval valve and piston 
design. The Farval valve is simple, sure and fool- 
proof, without springs, ball-checks or pinhole Pon ee ei PE oe ae 
ports to cause trouble. Wide valve ports and full feo teins, tena © ts Heigl Pee 
hydraulic operation insure unfailing delivery of larger machines for straightening crankshafts, this 


grease or oil to each bearing—as much as you machinery builder, Industrial Metal Products Corpo- 
ration of Lansing, Mich., has standardized on Farval 


want, exactly measured—as often as desired. Contvaliced Sycteme of Lubrication. 


Write for Multival Bulletin 15 or Farval Bulle- 
tin 25. The Farval Corporation, 3264 East 80th 4 FARVAL—Studies in 











, Clevel 4, io. : Zt 
Seen, Chasmuad 4, See Centralized Lubrication 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. No. 125 


AL 
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When Bede Products, Inc. originally designed the 
Bede Paint Heater it faced a primary problem: safety. 
Underwriters’ Laboratories, Inc. cautioned against 
the danger of electrical heating in paint spraying areas. 
So a metal block with pipes for paint and air was made 
explosion-proof by a special surface cover and fittings. 
The temperature control unit, which had to be compact, 
economical and accurate, could then be located in the 
block, flanked by heating elements. 
LOW-COST SOLUTION 
A Fenwal THERMOSWITCH Unit — 8/10 of an inch in 
diameter — met all specifications: low cost, precise per- 
formance, compact size, high current-carrying capacity. 
By this, it enables Bede Paint Heaters to lower the cost 
of paint spraying throughout industry. 
YOUR PROBLEM? 
Many types of control problems can be solved by 
easy-to-install, easy-to-maintain Fenwal THERMOSWITCH 
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© THERMOSWITCH Units can do for you. | 
Just fill in coupon and mail . . . no obligation. 


FENWAL INCORPORATED, 512 Pleasant St., Ashland, Mass 
TEMPERATURE CONTROL ENGINEERS 
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Multi-Purpose 
Thermostat helps 
solve 
heat-control problem 
in Bede 
Paint Heater 











BEDE PAINT HEATERS, used to speed up 
paint spraying and save material by heating 
both paint and air, rely on Fenwal Block Head 
THERMOSWITCH Unit installed in explosion- 
proof heating block. 


thermostats. Their activating control element is the 
single-metal shell that expands or contracts instantan- 
eously with temperature changes, making or breaking 
the totally enclosed electrical contacts. Through this 
unique principle, THERMOSWITCH Units effectively con- 
trol many variables where heat is a factor. 

Find out now how Fenwal THERMOSWITCH Units can 
help you in your product. Mail coupon today. 


lam chiefly interested in the applications checked: 


© Heating 0 Cooling © Humidity Control or De- 
tection “ 


© Alerm (over-temperature, 
under-temperature) 0 Vapor Control 


CD, Timing (thermal) OC Redient Heat Control 
O Pressure Control {by controlling vapor temperature) 


OTHER (Please fill in your special requirements) 
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New Boiler Code Rulings 
permit Higher Temperatures 
with Inco Nickel Alloys 


New interpretations of the A.S.M.E. Boiler Code 
have raised temperature limits on INCO Nickel Al- 
leys used in the construction of unfired pressure 
vessels. 


Also, in addition to annealed Monel, it is now 
permissible to use stress-relieved Monel, which 
has substantially higher mechanical properties. 


These two modifications of the code mean that A cleaned exchanger tube bundie being replaced in its shell. “'Spring- 
D te: possi ; : cleaning” like this prevents failures in service and insures efficient hect 
; erences te to build stronger and lighter heat exchange. Photo courtesy The M. W. Kellogg Co., New York, N. Y. 
' exchangers for higher temperature service, that are 
‘insurable because they are built to code require- 
ments. | 


But this modified code applies only to physical 
properties. To overcome corrosion troubles, users To see if INco’s Corrosion Engineering Service 
‘must assume the responsibility for choosing the can help you, write, outlining your problem. 
correct materials. 










And at the same time, ask for a free copy of the 

A glance at the table will show how some users new “Boiler Code Interpretations Involving Nickel, 
have been able to get greatly increased equipment Monel, Inconel.” It lists the new stress and temper- 
life by the proper choice of heat exchanger metals... ature limits for the Inco Nickel Alloys. 








OPERATING HISTORIES OF MONEL HEAT EXCHANGER TUBING 


Service Life 
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17 months 





Geood—still in service 






















Crude Gasoline 300 68 months 
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Service information on heat exchangers closely THE INTERNATIONAL NICKEL COMPANY, INC. : 
similar to yours is probably not in this table. How- 67 Well Street, Mow York 5, N.Y. | 
ever, help is available from INco’s Corrosion Engi- ' 
neering Service. From their thousands of data a Monel® + “RO Monel + “KS Monel 
aera ing corrosi tes in a wide variety of “KR“® Monel * “3°@ Monel * Mickel 

rt apap ww 6c ALLOYS 


media, it is likely that an answer to your specific pontine pagent = ge named 
problem can be found. . 
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The Founder Societies 


N these pages reference is frequently made to the 
‘‘Founder Societies,’’ a term which apparently is 
vaguely understood by many readers. 

These Founder Societies are the American Society of 
Civil Engineers, the American Institute of Mining and 
Metallurgical Engineers, The American Society of Me- 
chanical Engineers, and the American Institute of Electri- 
cal Engineers. The order in which these four society 
names are arranged follows seniority lines, based on the 
dates of organization, and is followed by the societies 
and by such groups as ECPD and EJC whenever occasion 
requires use of the four names together. 

It was the creation by AIME, ASME, and AIEE of the 
United Engineering Society (now called United Engineer- 
ing Trustees, Inc.) by act of the Legislature of the State 
of New York, signed by Governor Odell on May 11, 
1904, and prompted by Andrew Carnegie’s gift of one and 
one-half million dollars “‘for the erection of a suitable 
union home for you all in New York City,"’ which gave 
to them the status of Founder Societies. The Founder 
Societies were allotted $1,050,000 and The Engineers’ 
Club $450,000 of Mr. Carnegie’s gift, and construction of 
The Engineering Societies Building, in West 39th St., and 
the Club on adjoining property in West 40th St., was be- 
gun. The Engineering Societies Building was dedicated 
April 15-20, 1907, with AIME, ASME, and AIEE as 
original tenants. ASCE, which had adequate quar- 
ters in West 57th St., became the fourth Founder So- 
ciety, on Aug. 10, 1916, when three stories were added to 
the building for their occupancy. Toward the cost of 
this addition ASCE paid $262,500 and the other Founder 
Societies $12,500 each. The total cost of the land and 
building eventually amounted to $2,000,000 of which 
Mr. Carnegie gave $1,050,000 and the societies and other 
friends the remainder. Into the new building the 
societies also moved their libraries, maintaining them 
separately for a time. On Jan. 1, 1915, however, an 
agreement for a joint library, the Engineering Societies 
Library, was made and revised in 1916 to include ASCE. 

Thus there was brought into being a project for a 
‘union home for engineers’’ first proposed in 1887. The 
passage of time and the growth of membership of the 
Founder Societies have made the Engineering Societies 
Building inadequate as to size and outmoded as to most 
efficient and convenient use. 
Founder Societies can hold the technical and social func- 
tions of their national meetings in their own home but 
must resort to a few of the larger convention hotels of 
the city. Two of these societies are forced to rent office 


Today, not one of the 


space in other buildings. And the Engineering Societies 
Library yearly becomes more cramped for space, But 
the co-operative spirit which the ‘‘union home”’ symbol- 
ized has continued to grow and to draw the societies 
¢loser together in numerous joint activities, in many of 
which other national engineering societies have joined. 
Thus Engineers’ Council for Professional Development 
and Engineers Joint Council include organizations that 
are not Founder Societies. And more recently this spirit 
of co-operation has taken on an international aspect, 
with close ties between ourselves and The Engineering 
Institute of Canada, the engineering societies of Great 
Britain and Western Europe, and those of South and 
Central America. 


Erik Oberg 


HE tragic death of Erik Oberg on October 22 ended 

a distinguished career which included numerous 
services to The American Society of Mechanical Engi- 
neers. For ten years he filled the post of Treasurer of 
the Society. His term of office began at the close of an 
era of economic expansion during which the Society 
grew in membership and committed itself to a program 
of activities and expenditures that could not be scaled 
down with sufficient rapidity to counteract the effects 
of the worst depression of the Society's history. They 
were disheartening years, particularly for the treasurer 
and other officers of the Society who saw assets dwindle 
in value, income shrink, and engineers unemployed and 
in distress. In these dark years the solid virtues of Erik 
Oberg were a very substantial bulwark of faith and 
fortitude. 

Oberg was born and educated in Sweden. His first 
engagement in the United States was with the Cincinnati 
Milling Machine Company and the Pratt and Whitney 
Company, where he was employed as draftsman and 
designer. In 1906 he became an associate editor of 
Machinery. For forty-six years he served on the staff 
of that magazine; and when he resigned as editor in 
1946, he became consulting editor and continued to visit 
the manufacturing establishments where he had been a 
familiar and respected figure since the early years of the 
century. Wherever metal was formed, Erik Oberg was 
known; and his work as editor not only of Machinery 
but of technical books, Machinery’s Handbook, and 
Machinery's Encyclopedia benefited thousands. 

In addition to acting as ASME treasurer, Oberg served 
on numerous important Society committees, and in both 
World Wars he found time to devote himself to the 
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interests of the United States government. In his fruit- 
ful life were exemplified to a high degree the benefits 
this nation reaps from the people of other lands to whom 
it opens the doors of opportunity. 


An Engineer's Aim 


N AN American Newcomen address recently delivered 
in Boston, William F. Uhl, president, Charles T. 
Main, Inc., paid tribute to the founder of that firm 

of consulting engineers. 

Charles T. Main will be remembered as a past-presi- 
dent and honorary member of The American Society of 
Mechanical Engineers and as an ASME Medalist, the 
highest honors the Society could ¢onfer on him. He 
himself founded the Charles T. Main Award of ASME 
to encourage young men. To the engineering world he 
was known for his contributions to hydraulics and steam 
and water power (‘80 hydroelectric plants, large and 
small, have been designed by Mr. Main and his organi- 
zation during the past forty-five years’’); for his long 
association as a consulting engineer to textile mills; 
and for his pioneering studies and papers in the field ot 
valuation. 

But what persons who knew him admired most were 
the fine elements of his character, his industry, his 
integrity, his high ethical standards, his superior quali- 
ties as a good and useful citizen. They were the homely 
virtues of an old New England stock—hard work and 
honesty. Graduating from the Massachusetts Institute 
of Technology in the depression of the seventies, he 
managed to find a ‘‘good living and pay off the debts 
incurred during the last two years as a student’’ on a 
salary of $480, later $600, a year, as an assistant at 
M.I.T. On his first mill job the hours were 66 per week. 
Such were the rigors of life that produced men like 
Mr. Main. 

It was in 1891 that Mr. Main decided to enter consult- 
ing practice and in 1893 he formed a partnership with 
F. W. Dean, an ASME member. It was again a ‘“‘de- 
pression’’ year which he spent ‘“‘in bringing notes of 
former work up to date and preparing for business when it 
came.’" Incorporation came in 1926 (he was then 70), 
and his active interest was maintained in the firm until 
his death at the age of 87. “‘He went to the office regu- 
larly until within two weeks of his death."’ 

Of Mr. Main’s business principles, Mr. Uhl said: 
“It was his idea that an engineering business should be 
entirely independent of outside influences and that none 
but active members of the organization should have any 
interest in it. A closed corporation is the result; and, 
as a member becomes inactive, he is obliged to relinquish 
all financial and other interests in the firm. As em- 


ployees develop to the stage where they are believed to 
have the capacity for leadership and the ability to take 
on responsibility, they are given a financial interest in 
the business without any financial contribution on their 
part. In this way the responsible management is based 
solely on merit and capacity."’ 

About a month before his death Mr. Main summarized 
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his principles at a dinner given to his associates, which 
Mr. Uhl quoted: 

“It should be the aim of the engineer to render the best 
possible service considered in a broad sense. It should be 
based on facts and not theories or suppositions, and upon 
scientific laws, which, if properly applied, will give 
satisfactory results. Nothing should be taken for 
granted, and the work or statements of others should be 
carefully checked before being adopted. 

“The success of a man will depend upon his ability 
to produce results in an expeditious manner, which shall 
be accurate, and in which good judgment has been 
used, so that the finished product, if it be a physical 
structure, will be adapted to the use to which it is to 
be put and shall have been accomplished at a reasonable 
expenditure. If it be a plan for action, it shall be clear 
and concise and adaptable to the purpose for which it 
is intended. 

“He should be able to understand men and to know 
them. He should be willing to share his knowledge 
with his fellow engineers, and inasmuch as he will do 
this through the society, or other similar means, his 
interests and outlook will broaden and the’ return to 
him will be multiplied. 

“Integrity and perseverance in work and business, and 
fairness and justice to all will, in the long run, count 
for more than brilliancy in attainments. Withal, he 
must have a good stock of imagination and judgment, 
which is sometimes called ‘horse sense,’ in the applica- 
tion of fundamental principles to every day problems. 

“The true success of a man is not measured by the 
accumulation of money, but by the success of accom-' 
plishment of work which adds something to the general 
good for mankind and for the advancement of the 
profession.”’ 

The young engineer of today faces economic and soc.al 
conditions different from those under which Mr. Main 
lives, but the guiding principles of a satisfying and 
useful life are still the same. 


Manpower Problems 


FFORTS to recruit the best-qualified young people to 
enter engineering schools are of public concern, par- 
ticularly to employers who must continue to fill up their 
ranks in years to come in the face of a shortage of engi- 
neers. Organized guidance activities to this end are in 
progress throughout the nation, and what Engineers’ 
Council for Professional Development is doing to sup- 
port them and make them more effective is outlined in 
this issue by Willis F. Thompson, in an article, ‘Wanted 
—Engineers."" Every engineer can help in this program. 
The ECPD Training Committee is trying to finance a 
program of training graduate engineers. The greatest 
beneficiaries of this program will be the industries which 
depend on engineers. The amount needed is not great. 
One thousand dollars a year for five years contributed by 
a few employers will finance a program which will ac- 
celerate upgrading young engineers and ease the man- 
power shortage. Will you help? 
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Relating INDUSTRIAL RESEARCH 
to the COMPANY 


By WALDO H. KLIEVER 


DIRECTOR OF RESEARCH, MINNEAPOLIS-HONEYWELL REGULATOR COMPANY, MINNEAPOLIS, MINN. 


industrial partner which is as important to the success of 

the union as the choice of the right wife or husband is to 
matrimony. This morning we want to engage in a little match- 
making to determine some of the important factors in making 
the union a success. We start from the premise that, to be suc- 
cessful, the results of research must pay. That has been said so 
many times that it sounds trite, and yet that simple statement 
is full of danger and often misunderstood. In their enthusiasm 
for insuring profitable research output, many people regiment 
their research to a point where it no longer performs its creative 
function. If weé try to make cach specific job pay for itself, if 
we try co predict exactly how cach project will be carried out 
and what the results will be, then we are no longer doing re- 
search. The results will not be as profitable as they should be, 
due to the fact that we have tried to push for too immediate 
profits. Such research is often sold in the name of efficiency, 
and it must be admitted that sometimes for a limited period the 
output looks very attractive. However, it results in skimming 
the cream of scientific knowledge and soon it grows stagnant, 
both because it has not been built on a suitable foundation 
and also because such a program does not attract the most ca- 
pable research people. The question of the balance between 
control and freedom in research and the related question of the 
balance between applied research and development on one hand 
and basic work on the other are among the most difficult and 
the most important problems in the administration of research 
It is the purpose of this talk to start from the purpose for indus- 
trial research, which is new products, and better products, and 
lower costs, and to analyze the research techniques which will 
lead us most surely to these objectives 


"Tina is a mating problem in adapting research co its 


THE COMPANY IS THE STARTING POINT OF RESEARCH 


It is implied im the title that research needs to be adapted to 
particular companies, and that if companies are not all alike, 


neither are their research problems. The starting point should 
be the company itself. We begin by looking at the company’s 
products; we look at the problems that are associated with 
those products, and at the opportunities that exist within the 
field in which the company is interested in doing business 
This is ably described by Dr. Mees of Eastman Kodak, as follows: 
‘What are the principies and objectives for the research pro- 
gram? I was asked that question a little while ago by a friend 
from England who wanted to know what I thought would be 
the objectives of commercial programs for industrial research 
in that country, and I said ‘You can’t generalize completely, 
but I will take any industry you like and tell you what its ob- 
jectives should be. Will you take an industry?’ He suggested, 
‘Well, let's take the boot and shoe trade.’ I replied, ‘Its objec- 
tive should be better boots and shoes.’ He said, “That is a 
most astonishing statement. I have discussed that with people 
and they said that our objective should be new and better ways 


Contributed by the Management Division and presented at the Fall 
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of tanning leather.’ I stated, ‘Of course that may enter into 
the making of better boots and shoes, but the objective of in- 
dustrial research in the boot and shoe trade is better boots and 
shoes and unless you keep your eye firmly fixed on that you 
won't get what you are after." He declared, ‘I think that you 
[should come over to England, not to preach science to the indus- 
trialists but to preach business to the scientists." *’ 

Another advocate of planning our research around the prob- 
lem to be solved is Dr. Kettering. He states this as follows: 
“One of the fundamental courses that industrial researchers 
have to follow is to let the problem be the boss. We must not 
try to make it like something else. Petroleum is like petro- 
leum, and it is going to stay that way and the progress is made 
when we swing around and play on petroleum’s home lot. 
When poor Dr. Diesel made his engine 40 or 50 years ago, he had 
to put it in the place of a steam engine, so it had to be like a 
steam engine; and then when we came out with the automobile, 
the Diesels had to be like gasoline engines. All we did in our 
development work was to let them be like Diesel engines. So 
let these things be what they want to be. If I had to set up a 
torward-looking program for industrial research, I would say, 
‘Pick out the problem, pick out the best men you have, and 
then let the job be the boss from then on." " 

And so we start out with recognizing that companies are not 
alike and that therefore the research program that is best for 
one may not be ideal for another. Companies may be large or 
small, they may be new or old, they may be strong or poorly 
financed, they may have a high or a low overhead, they may be 
accustomed to research or unaccustomed to the idea, and what 
is probably most important, they will differ with respect to 
the products produced. For example, the products may be 
fabricated items or they may be processed materials; they may 
be simple or they may be claborate; they may be competitive 
in the industry or may represent more nearly a monopoly. 
All of these factors must be taken into account in planning the 
research program. 

This point was well illustrated at one of the round-table dis- 
cussions of the Industrial Research Institute. There seemed to 
be considerable disagreement on some major issues. When the 
smoke cleared it finally turned out that different people were 
envisioning entirely different situations in research; some 
people were talking about the more basic kinds of research, 
some were talking about doing applied research on hard prod- 
ducts such as many of us manufacture, and part of them were 
talking about quarter-million-dollar pilot plants for trying out 
ideas in chemical processing research. It was not surprising 
that we were not on common ground. This leads us directly 
to the question of what types of research we wish to apply to 
the company's problems and the techniques which are appro- 
priate for these problems and these types of research 


WHAT IS RESEARCH? 


The word “‘research’’ implies the use of the scientific method. 
The power of the scientific method has been ably demonstrated 
on many applications to problems. But the older techniques, 
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called the inventive approach, or common sense, or intuition, 
have also made a real contribution to our civilization. An 
article by Dr. W. F. G. Swann, director of the Bartol Research 


Foundation of The Franklin Institute, entitled ‘‘Engincering. 


and Pure Science,"’ published in the June, 1951, issue of Physics 
Today, treats this comparison in a very interesting manner. 
Dr. Swann begins with the story of the great European cathe- 
drals. He admits that if he were given the job of building the 
great arches in these cathedrals he would probably apply a 
great, deal of the theory of elasticity and go through extensive 
calculations of the stresses in the various parts of the structure 
When he would finish, he admits with humiliation, he would 
probably curn to somebody with experience in the field and ask 
whether the answer looked logical and whether he felt the 
structure would stand. He goes on to compare the two ap- 
proaches to the problem as follows: ‘‘In the development of 
modern technical industry, two partners are called upon to co- 
operate—practical experience and what is called scientific re- 
search. Experience is the product of six thousand years of 
civilization; science is the product of three hundred years, and 
in its relation to industry as a working partner it is a product of 
less than 50 years. It is therefore not remarkable that this 
healthy white-haired Methuselah, who is Experience, looks 
occasionally with suspicion at the energetic young upstart who 
is Science. Nor is it 'remarkable that the young upstart, look- 
ing back at his partner, regards him occasjonally as a stubborn 
old fogey, hidebound in his ways and extolling continually the 
merits of horse sense. However, it has to be admitted that the 
old fogey scems fairly prosperous in spite of the ancient cut of 
his clothes; and, moreover, that he has much money in the bank 
which he has accumulated as the result of his methods and 
which—humiliating thought—provides in one way or the 
other much of the daily bread of the young scientist. How 
shall we appraise the relative merits of these partners? 
How can we plan for their most successful co-operation? How 
can we bring the old fellow to realize to the full the value which 
lies in what sometimes seem to be the high-falutin, imprac- 
ticable activities of the youngster? - Is there anything of value 
in those methods of horse sense, of cut and try, of long experi- 
ence, which can be recommended to the youngster as things to 
be valued? And if so, how and in what form can we persuade 
the youngster to utilize this value? . . . . The fact is that the 
solution of a problem involves two parts: the fundamental laws 
which control all problems of the class studied, and the fea- 
tures (boundary conditions) which determine the particular 
case in which we are interested. Sometimes the contribution of 
the latter to features which interest us is simple, and the prob- 
lem is one for exact solution by the theoretical physicist. 
Sometimes the said contribution is complicated, but important, 
and the solution becomes more the problem of him who applies 
approximate or even rule-of-thumb methods."’ 

In some fields founded by scientific research, science has had 
its way from the start; and there is no longer much argument 
about techniques. Electronics is an example. More and more 
problems are being solved by scientific methods, and once the 
techniques for this are available, the older methods used alone 
are often left behind. However, we still hear arguments about 
the so-called ‘‘practical’’ as against the theoretical approach. 
The word practical ip this sense is extremely distasteful, 
because we know that the theoretical method must be practical 
too if it is to be worth anything to us. However, it must be 
admitted by good scientists and research people that some of the 
criticism of the theoretical techniques is justified, as they are 
often used. We should not distinguish between the theoretical 
approach and the one which uses so-called common sense or 
horse sense, but instead we should make sure that common sense is 
also used in our theoretical approach to problems. In this connec- 
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tion, there comes to mind a meeting with Dr. N. B. Nichols to 
discuss the use of the new REAC computer at the University 
of Minnesota with which he was then associated. He stated 
that the people who used analog computers successfully were 
also the people who had a fairly close notion of what answers 
to expect, before they ever put their problem into the REAC 
In this way they not only checked the result but could study 
desired changes with a complete knowledge of the interpre- 
tations in terms of the practical problems being solved. Experi 
ence leads to the inevitable conclusion that the only really 
practical approach to research is the use of both experimental 
and theoretical techniques simultaneously, each helping to per- 
fect the other as it progresses and leading to a more perfect 
understanding of the problem. Dr. Wickenden has said, 
“Theory without practice is tempted to lose its way in meta- 
physical futilicy, while practice without theory soon ends in 
sterility.”’ 
RESEARCH AND DESIGN 


In our company research products go through the design 
engineering department before they go to methods engineering 
and production. There may be a development stage which may 
be either in research or in design. This separation has ad- 
vantages based on different viewpoints of research and design 
people. The difference is expressed in a statement by Bichow- 
sky in his book on ‘‘Industrial Research." He says, ‘‘The re- 
search man, if he is worth anything, must be able to find a grain 
of gold in a pan of gravel; a development engineer must be 
able to see the fly in the ointment. These attitudes—the one 
trained to look for what's wrong, the other to see the valuable 
features of a complete failure—make engineering and research 
complementary to each other, but also miles apart."’ 

The separation of research from design does, however, bring 
about some problems which must be considered. It is never 
possible to put all the information learned in research on paper. 
Experience has shown that a close collaboration and follow-up 
is needed for a long time after the transfer of an item from re- 
search to design. However, during this period the research 
department will have to be tolerant of changes in the ideas and 
in the device. Designers are creative workers also and will 
contribute ideas of their own. If this is not permitted, life be- 
comes uninteresting and unpleasant for them and you can’t 
let that happen. Unless research people have good reasons to 
argue with designers that one of the design proposals will lead 
to trouble, such modifications should be allowed. In general, 
the changes will be for the better. Incorporating many 
people's ideas into a product seems to lead to the best end result. 


HOW MUCH BASIC RESEARCH IN INDUSTRY? 


How much effort should be put into basic research in indus- 
try? Sometimes we have to stick out our necks with regard to 
this question, and trust that an understanding management will 
be patient in looking for results. The real gravy in the long 
run is in basic research. This problem usually solves itself at 
our place by our starting a problem in applied research. In 
looking for new answers we soon run out of textbooks and 
need more information to make intelligent decisions. If the 
indicated basic research looks promising, and especially if sev- 
eral projects lead to the same basic field, a project is instituted. 
The laboratory thus tends, as it grows older and more mature, 
to go farther toward the basic side of research. 

But whether we do or do not do basic research in our own 
laboratories, it is very important that we appreciate the im- 
portance of basic research to our industry and to our country. 
The need has become generally recognized, and it is very 
gratifying to see that a great deal is being done to insure a 
cradle for basic knowledge. Much of this will be done at 
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universities and some at their research institutes. I am told 
that most of the projects at these institutes are sponsored by 
companies which have research organjzations of their own. 
Dr. Vannevar Bush emphasizes this thesis further in his 
book, “Science and the Endless Frontier,"" when he says, 
‘Basic research leads to new knowledge. It provides scien- 
tific capital. It creates the fund fromw hich the practical ap- 
plication of knowledge must be drawn. New products and 
new processes do not appear full grown. They are founded 
on new principles and new conceptions which in turn are 
painstakingly developed by research in the purest realms of 
science. Today it is clearer than ever that basic research 
is the pacemaker of technological progress.’’ Dr. Frederick 
Hovde, president of Purdue, emphasizes the importance of 
basic research when he says, ““My closing thesis is that the 
universities are ‘the goose that lays the golden eggs’ of knowl- 
edge, while industrial laboratories make the omelet of appli- 
cation for public consumption. If there are no eggs there can 
be no omelet. It would be a tragic national mistake if industry 
and government together failed to invest in the production of 
new knowledge and the development of the nation’s individual 
talent. Such a course would indicate a woeful lack of under- 
standing of what makes our system of free enterprise tick."’ 


CO-OPERATION WITH THE UNIVERSITIES 


Since basic research is so important, what can we do about 
this problem? Well, I think there is a great deal which indus- 
try can do to encourage basic research, even when it cannot 
undertake such research in its own laboratories. Industrial 
firms can be active in sponsoring such work in universities, in 
research institutes, and in trade associations of their own. 
This can be done indirectly or directly as through fellowships 
at the universities. We have six fellowships in engineering at 
the University of Minnesota, and we feel that they have been 
very successful in fulfilling the objectives set up for them. 

One condition is very important when industry sponsors re- 
search in universities. It is possible for such an industry to try 
to direct the research too closely from the standpoint of its 
own peculiar problems. As soon as we do that we not only 
are failing to help basic research, we actually are interfering 
with the source of basic knowledge. Research in a university 
must have as its objective, not the development of products 
which we happen to manufacture, but rather observation and 
determination of new facts and new knowledge about the uni- 
verse. It must be on that basis that we support it. I am much 
pleased that our management has agreed with me on this 
point. I was gently chastised on this point some time ago by 
our executive vice-president while we were discussing these 
fellowships, and he said, ‘‘What are you trying to do? We 
want these fellowships to be on a broad basis and to be of gen- 
eral benefit to mankind, and we do not want to direct them into 
our particular line of manufacturing.’’ I explained to him 
that we also had felt that way about it and that we had allowed 
the university and the appointed fellows to do basic research 
with the freedom which is necessary for that purpose. At the 
same time we felt that it was the responsibility of those of us 
who were in the research department of the company to watch 
this research and to see where the results could be applied. In 
that way we did not limit the basic research at the university 
but at the same time we did derive benefits for the sponsor from 
this research. Not the least of these benefits is the close, 
friendly relationship with the university and the opportunity to 
get acquainted with good students. 


RESEARCH SERVICES 


In solving the company’s problems, research often finds itself 
called upon for help of the kind that I will term “‘research serv- 
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ices."’ We must continuously find a balance between such 
short-range projects and the longer-range creative research. 
If research does none of the immediate problems, it will find 
that many of its research products from the longer-range proj- 
ects do not get as carly an outlet 

Under research services are considered trouble-shooting or 
correction of product difficulties, both in the field and in manu- 
facturing. These services are very important; they not only 
help to solve important company problems, but they also bene- 
fit the research department by supplying firsthand knowledge 
of the company's problems. I will not take time to note ex- 
amples since, undoubtedly, cach of you can recall examples 
from your Own experience. 

One other research service that should be mentioned is the 
practice of calling on research to supp'y expert personnel 
for other positions in the company. A nun.ber of people have 
been transferred just recently from our own research department 
jto important positions in our company. Not only are capable 
research people well-suited for many positions in the company 
that involve systematic planning, but they also understand the 
problems and new products of research and can be helpful in 
fostering new ideas through the company. In deciding on 
these transfers, two items were considered in particular: (1) the 
opportunity for the individual to progress, and (2) the position 
in the company in which the man could serve the company to 
best advantage. I know that this policy is not unique with our 
company. Mr. Art Hyde, vice-president in charge of research 
at General Mills, tells me that he makes a regular practice of 
training people for transfer to other departments, and he be- 
lieves that it is one of the very important contributions of re- 
search to his company. The following statement by W. A. 
Myers, assistant manager of research and development for the 
Atlantic Refining Company, serves as an example of this philos- 
ophy: ‘We have followed a policy of hiring in the research 
department practically all of the young technica] people for the 
company.”’ 

However, a research division must not let itself get wound up 
entirely with such research service work. Important as it is, 
the most important responsibility of the research department 
is still creative research, and it must lead in new ideas for solv- 
ing the company’s problems. There will usually be no short- 
age of ideas for longer-range research projects. The new ideas 
may come from the customer, from sales, from management, or 
from the engineering design department. The research depart- 
ment serves as an origin for many new ideas on products; if it 
has some imagination it will apply to the company's prob- 
lems many by-product ideas resulting from work on other 
projects 

WHO SHOULD SELECT RESEARCH PROJECTS? 


While the broad fields of research will usually be related to 
company objectives and defined by top management, the re- 
search department should have a voice in selecting the projects 
undertaken to solve the problems in these fields, and especially 
should be in charge of detailed planning of the work. This is 
confirmed by experience in many research organizations. Dr. 
Furnas expresses this as follows: *‘Research is always new, and 
the detailed planning and execution can be carried out properly 
only by the person or organization which is responsible for the 
results."" Dr. Mees, of Eastman Kodak, states this with con- 
siderable emphasis zs follows: *‘The best person co decide what 
research work should be done is the man doing the research. 
The next best is the head of the department. After that you 
leave the field of best persons and meet increasingly worse 
groups. The first of these is the research director, who is 
probably wrong more than half the time. Then comes a com- 
mittee, which is wrong most of the time. Finally there is the 
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committee of company vice-presidents, which is wrong all the 
time.” 


IMPORTANCE OF A GOOD RESEARCH STAFF 


In the final section we want to consider some of the impor- 
tant points of internal management of the research department 
which make it an efficient tool for solving the company's prob- 
lems. By far the most important of these is that of capable and 
co-operative research workers. Nothing takes the place of 
this, and without it the research administration can work its 
heart out and still not obtain desired results. With capable 
people, the administration of research becomes to a great extent 
a matter of giving these people the necessary facilities and the 
necessary freedom to work out their own answers. Westbrook 
Steele, of the Institute of Paper Chemistry, has said, *‘While in- 
dustries compete in services and products, their ultimate com- 
petition is for manpower." 

One phase of this problem of staffing your laboratory with 
capable people is that of getting good supervisors. These will 
usually be people who are appointed aftet they have had some 
experience with the company and have accepted some of the 
philosophies which fit into the particular research organization. 
I¢ probably will be of interest to this group to review the results 
of a questionnaire sent to leaders in research. The question- 
naire was sent by the Scandard Oil Company of Indiana to 160 
people in 80 companies, principally chemical, with 85 per cent 
returns. The results give us the following picture of a leader 
in research. His age is probably over 40 years. His back- 
ground is in proportion of one chemist, one physicist, and three 
mechanical or electrical engineers. He attributes his success to 
both technical and executive ability. Forty-two people had 
teaching experience, seventy had no teaching, few of them had 
over one or two years. Sixty-two per cent of them reached 
supervisory jobs within five years after graduation. The time 
taken co double their salaries was two to seven years. (A 
similar survey by the American Chemical Society of 20,000 
chemists gave 13 years.) He does not change jobs often; 40 per 
cent had worked for only one company, and 30 per cent for only 
two companics; 50 per cent of them had 1 to 5 patents, 50 per 
cent more than 5. Forty-five per cent of them had no publi- 
cations at all; most of them make few speeches; fifty per cent 
have studied public speaking. Of the nontechnical courses, 
the most emphasized was English, the second economics 
Ninety per cent paid some of their own school expenses, 40 per 
cent did not belong to any civic or welfare organization. 
However, one thing that was outstanding about them was that 
most of them habitually work after hours and many of them 
quite often 


ATMOSPHERE FAVORABLE TO FREEDOM OF THOUGHT 


Probably the next most important factor in a research or- 
ganization after the selection of good people is the atmosphere 
of research which encourages freedom of thought. In general, 
the rule is that the more basic the research the more freedom is 
necessary 

There is much authority for this, and I should like again to 
quote a few opinions here. Henry Grady Weaver in his book, 
**Mainsprings,’’ says, “Free minds are inventive minds. That is 
why America has always been a land of inventors."’ Dr 
Vannevar Bush says, ‘‘Scientific progress on a broad front re- 
sults from the free play of free intellects working on subjects of 
their own choice in the manner dictated by their curiosity for 
exploration of the unknown."’ Frank Jewett, Sr., says, ‘All 
productive science, both fundamental and applied, is essentially 
creative. It is the result of the operation of men’s minds and 
it flowers most profusely in an atmosphere of maximum free- 
dom. No man or group of men can predict in advance what 
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will come out of other men’s minds. . . . The most that they 
can do is to provide a favorable environment for creative effort 
. . . Because the methods which science uses, both fundamental 
and applied, are so powerful and certain in achieving the ends 
sought, money spent through well-organized research and de- 
velopment departments is the least risky and potentially the 
most profitable of all the expenditures in which industry ven- 
tures capital.’ Dr. Mees expresses this thought powerfully as 
follows: *‘No director who is any good ever really directs any 
research. What he does is protect the research men from the 
people whe want to direct them and who don’t know anything 
about it.” 


MOTIVATION OF RESEARCH 


Closely associated with this subject of a proper research 
atmosphere is that of motivation. This is a big subject and one 
that I hope to treat in a complete paper some time before long. 
Essentially, however, it involves treating people so that they 
will have an interest in their work and think of the company’s 
problems as their problems. The most important factors in 
achieving this result are based on treating people as individuals 
and letting them know that management is interested in their 
work and cares about the progress that they make in their proj- 
ects and in their growth in the company. These factors are 
consistently rated higher than that of pay by the people rhem- 
selves, although of course if pay is allowed to sag far out of 
line that would be evidence of lack of interest in the welfare 
of the people. These principles can be followed while main- 
taining high standards for the work 


GOOD COMMUNICATIONS ESSENTIAL 


A fourth point of internal management also associated with 
personnel phases of this subject is that of good communication. 
This has several angles; it involves a free exchange of ideas be- 
tween the research people themselves. Any one of them hav- 
ing a problem should automatically go to someone else in the 
laboratory who is an authority on that particular subject 
Also, it involves an exchange of ideas between the research 
people and the development and engineering groups, and in- 
cludes the writing of thorough reports. 

Other phases of internal management include the problems of 
budget control, the keeping of good records, writing of reports, 
security with regard to the information. We cannot take the 
time to elaborate on these here, but want co say that they 
should be organized so that they involve the least disturbance 
possible of the individual research worker in his research ac- 
tivities 

SELLING THE PRODUCTS OF RESEARCH 


The sixth point under internal management is that of selling 
the products of research. This is a very large subject in itself 
and one that I have treated in a previous paper given at the 
Electronics Conference and published in Electronics magazine for 
December, 1948. It is extremely important that the research 
department recognize the need for making the results of their 
research available to the departments in the company who can 
make use of it. It is easy for the research man to feel, espe- 
cially when he is new at the game, that when he has done a 
good job at making new information available his work is 
completed. However, the other people in the company are 
busy with their own problems and perhaps subject to some 
inertia. Even top management, who must be interested in re- 
search because they are willing to pay for it, still have the right 
to question new ideas and to require proof that they are eco- 
nomically sound. The research people and the supervision 
must be responsible for interpreting research results in the lan- 

(Continued on page 988) 





NEW PRECISION BAROMETER 
and BAROGRAPH 


By C. A. HEILAND 


HEILAND RESEARCH CORPORATION, DENVER, COLO, 


recent years to increase the precision and, at the same 

time, portability of barometers to make them suitable 
for accurate determinations of terrain elevations. For this 
purpose, three varieties of barometer appear promising: The 
mercury barometer, the gas barometer, and the aneroid 
Probably the least promising of these is the mercury barometer 
as it is too fragile and cumbersome in the ficld. Though widely 
used, the aneroid, even the precision aneroid, is subject to the 
effects of friction and elastic hysteresis which limit its accuracy 
to about 0.1 T.'! In the search for a new principle of measuring 
barometric pressure, much research has been devoted recently 
to the use of the air as an ideally clastic body in place of the 
metallic diaphragm of the aneroid by determining, for example, 
the change required in the volume of an isothermal chamber to 
balance it against another chamber of atmospheric pressure 
However, this principle is subject to serious limitations because 
of the great dependency of a gas upon temperature, making it 
necessary to provide thermostatic control which in turn in- 
creases the weight and operational difficulties in the use of such 
a device in the field. Further, it is necessary to control the 


\ NUMBER of noteworthy attempts have been made in 


temperature with an accuracy of 0.004 C in order to obtain an 


accuracy of 0.01 T. A gas barometer for geophysical elevation 
measurements has been described recently by A. A. Stripling, 
R. A. Broding, and E. S. Wilhelm.* 

The present paper describes a precision aneroid barometer 
having an accuracy of 10 milli-T and a range of 500-600 T, 
which has been developed by Dr. Anton Graf in co-operation 
with W. Olbrich and F. Haalck, and is being built by the 
Askania-Werke in Berlin. Technical data and illustrative 
material for the following article were made available co the 
author th ough the courtesy of Dr. Graf 


FEATURES OF MICRO-BAROMETER 


The new instrument will be referred to briefly herein as a 
Micro-Barometer. Its main features, bringing about an in- 
crease in accuracy over the conventional precision aneroid by as 
much as one power of 10, are a helical Bourdon tube in place of 
a metallic capsule, and the use of optical in place of mechanical 
amplification of the deflection. Other features of this instru- 
ment include low tilt-sensitivity, obviating the necessity of 
leveling; low temperature sensitivity, making thermostatic 
control unnecessary; and low weight (8 lb) and small dimen- 
sions (11 XK 63/, X 4'/2 in.) 


CONSTRUCTIONAL DBTAILS 


Fig. 1 shows outside views and Fig. 2 a sectional view of 

‘1 T = 1 Torr = | mm Hg = 1.333 kilodynes cm~* = 1.333 millibars. 

Contributed by the Industrial Instruments and Regulators Division 
and presented at the Joint Conference, Houston, Texas, September 10-14, 
1951, of the Industrial Instruments and Regulators Division of The 
American Socisty or Macnanicat Enoinesrs and the Instrument So- 
ciety of America. 

2 Elevation Surveying by Precision Barometric Means,'’ Geophysics, 
October, 1949, pp. 543-557. 


FIG, 1 VIEWS OF MICRO-BAROMETER 


the Micro-Barometer. The Bourdon tube, 1, consisting of 9 
turns, is fastened with its upper end to the torsion head, 2. The 
lower end is attached to a disk, 3, carrying a tubular extension 
of approximately the same length as the Bourdon tube. At the 
upper end of the tube, and below the disk, this structure is at- 
tached to a stabilization wire, 4, terminating above in the tor- 
sion head, and below in the bottom part of the airtight cubular 
housing, 23 (clamps §and 6). The purpose of the stabilization 
wire is to act as the axis of rotation for the spring and to reduce 
the tilt-sensitivity of the instrument. An extension of the disk, 
3, carries a mirror, 8, whose funciion it is to transmit the rota- 
tional motions of the spring to the reading attachment. The 
reading device is in essence an autocollimational system consist- 
ing of an objective lens, 16, in the focus of which is a scale, 14. 
This scale may be illuminated from the outside by the mirror, 
30, reflecting light through the window, 12, to the prism, 13, 
whence it passes vertically downward by way of the prism, 15, 
to the objective lens, 16, and from there through the window, 
17, to the mirror, 8. The mirror, 8, returns the light by the 
same path and produces an image of one of four indexes upon 
the scale, 14 (see section, Reading Arrangement). The scale 
and the indexes moving thereon may be seen in enlarged dimen- 
sions through the eyepiece, 19. The high degree of magnifica- 
tion made possible by the autocollimational system would limit 
the range of this instrument if provision were not made to ex- 
tend it. This is done by attaching a second scale, 22, to the 
top of the torsion head which may be rotated by turning the 
knob, 20, attached to the end of the micrometer screw, 21. 
The oscillations of the moving system are damped by the piston, 
9, which moves in a vessel filled with a suitable liquid. The 
damping achieved by this means is so effective that it is pos- 
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SECTIONAL VIEW OF MICRO-BAROMETER-~FLUID-DAMPED 
MODEL 
3, disk; 4, torsion wire stabilizer; 


ric. 2 


1, Bourdon helix; 2, torsion head; 


5, 6, clamps; 7, coil spring; 8, mirror; 9, damping ring; 12, window; 
13, illumination prism; 14, scale and index plate; 15, prism; 16, ob- 


jective lens; 17, window; 19, eyepiece; 20, micrometer knob; 21, 

micrometer screw; 22, range scale plate; 23, inner housing; 24, con- 

tainer; 25, top plate; 26, orifice; 27, outer case; 28, 29, gimbals sup- 
ports; 30, mirror.) 


sible to read the instrument when held by hand provided the 
operator leans on a suitable support. It is more convenient, 
however, to set the instrument on the ground or upon a tripod, 
in which case an electromagnetic damping arrangement is pref- 
erable. For the liquid damping, about 30 sec are required for 
the instrument to come to rest; for the electromagnetic damp- 
ing, about 2 sec. In order to make it unnecessary for the in- 
strument to be leveled, the working parts are’ suspended in a 
gimbals suspension, “he outer ring of which is visible in the 
figure, the supports being indicated by the numerals 28 and 29 

Outside air is admitted through the orifice, 26. It is not 
necessary to clamp or unclamp the instrument. The instrument 
is essentially temperature-compensated by partially filling the 
Bourbon tube with dry air of a few cm Hg pressure 


READING ARRANGEMENT 

The reading arrangement and the provisions for increasing 
the range of the instrument are shown in Fig. 3. This figure 
indicates schematically the Bourdon tube a, its lower termina- 
tion in the mirror g, and its upper termination on the torsion 
head, with a projection 4, engaged by the micrometer screw i, 
operated by the knob. On the other side of the projection, 
the torsion head carries an arm with a circular scale segment 4, 
which is viewed through the eyepiece, as is the scale ¢. The 
fixed scale has 100 divisions, each division corresponding to 
about 0.1 T so that 0.01 T may be estimated. While the extent 
of the fixed scale is thus 10 Torr, that of the range scale with 30 
divisions is about 500 T. The index plate not only carries one, 
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but four indexes, one of which may appear in the field of vision 
of the eyepiece indicated by the letter f and by crosshatching 
in Fig. 3. The distance apart of these indexes is 100 scale divi- 
sions, and they are designated as 0, + 100, + 200, and + 300, 
whereby the direct-reading range (without the use of the range 
adjustment) is increased from 100 scale divisions to 400 scale 
divisions (about 40 T). 

Usually the range is adjusted to cover pressures from some 300 
to 900 T or elevations from — 3300 to + 23,000 feet, making pos- 
sible uses in deep mines, on high mountains, and aircraft as well 


RECORDING MICRO-BAROGRAPH 


Fig. 4 shows the adaptation of the Micro-Barometer to con- 
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FIG. 3} DEFLECTION AND RANGE SCALES; RANGE ADJUSTMENT 


{a, helix; 6, range scale; ¢, micrometer knob; 4, index brackets; ¢, 
scale and index plate (deflection scale); f, field; g, mirror; 4, fork; 
#, micrometer screw. } 


MICRO-BAROGRAPH WITH DIFFERENTIAL PHOTOCELL 


ATTACHMENT 
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tinuous recording by the use of a photoelectric recording at- 
tachment currently in use with Askania magnetometers. The 
attachment contains a light source projecting a beam of light 
directly upon the mirror 8, indicated in Fig. 2, whence it is 
reflected to a differential photoelectric cell which may be con- 
nected to a recording microammeter. The sensitivity of the 
Micro-Barograph may be adjusted so that a deflection of the 
recording microammeter of 0.1 mm to 1 mm corresponds to 
0.01 T. 
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FIG. 5 CALIBRATION OF RANGE SCALE 


(a, range from 760 to 920 Torr; 6, range from 600 to 760 Torr.) 
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FIG. 6 OBSERVATIONS WITH MICRO-BAROMETER IN STAIRCASE 
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OBSERVATIONS WITH ANEROID BAROMETER IN STAIRCASE 


CALIBRATION 


The relation between the barometric pressure and the reading 
is linear for both instruments. Fig. 5 illustrates the results of 
a calibration of the visual instrument in the ranges from 600 to 
760 T, and from 760 to 920 T. The instrument may also be 
readily calibrated in terms of elevation differences, and its sen- 
sitivity and accuracy be demonstrated by measurements in 
different elevations, for example on different floors of a build- 
ing. To the geophysicist this procedure is familiar from the 
calibration procedures of gravimeters.* The results of the cali- 
bration of a Micro-Barometer are indicated in Fig. 6. In Fig. 
7 results of measurements with a conventional precision aneroid 
are shown for comparison. The measurements were started on 
the ground floor, two readings being taken; they were then 
continued, likewise with two readings, on the next half floor, 
being 361 cm above the ground floor; were then followed by 
measurements at 730 cm elevation at the floor No. 1'/2, next at 
1066 cm elevation at the floor No. 21/2, and ended with two 
readings at the fourth floor at 1570 cm elevation (about 51/2 ft). 
The successive times corresponding to the observations at these 
elevations are indicated in the diagram. Next, the observer 
descended and took another set of readings at the ground floor, 
as well as on the four additional floors above it, which showed 
a uniform drop in all the readings corresponding to the daily 
variation in atmospheric pressure which had taken place in the 
meantime. Altogether, each clevation was measured five 
times. The same procedure was followed by simultancously 
observing an ancroid barometer (Fig. 7). 

The results of these observations and comparisons are listed 
in Table 1 which shows for the four different levels, the actual 
elevation as determined by tape measurements, the elevation 


’ fn gg Exploration,”’ by C. A. Heiland, Prentice-Hall, Inc., 
New York, N. Y., 1940, p. 135. 
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TABLE 1 COMPARISON OF MICRO-BAROMETER AND 
ANEROID OBSERVATIONS IN STAIRCASE 


Error of mean 
(of 5 Error of single 
observations) observation 
Micro- Aner- Micro- Aner- 
Barome- oid, Barome- oid, 
cer,cm cm _ter,cm cm 


——Elevation by——. 
icro- Aner- 
Tape, Barome- oid, 
Floor cm ter, cm cm 
Ground 
floor ° ° ‘ 
V/s 361 368 16 
1"/s 730 736 8 
2'/s 1066 1070 74 +71 
1570 1560 30 +28 
° 48 £& 


+27 
+64 


4 
Mean 


measured by the Micro-Barometer, and the elevation measured 
by an aneroid. The next cwo columns indicate the deviations 
of the mean of five observations from the actual elevations 
measured by tape. It is seen that these deviations were 7, 6, 5, 
and 10 cm for the Micro-Barometer, while they were 16, 8, 74, 
and 30 cm for the aneroid. In the mean, therefore, the Micro- 
Barometer determined the elevations within 8 cm, whereas the 
aneroid determined it within about 48 cm. The remainder of 
the tabulation shows the mean error of individual observations 
for the Micro-Barometer as +9 cm, and for the anecroid as 
+ 60 cm. 

It is seen chat che maximum elevation difference of 15.7 
meters corresponds; to a mean barometric difference of 1.43 
Torr. Roughly, therefore, 1 milli-T corresponds to a differ 
ence in elevation of 1 cm 


TERRAIN MEASUREMENTS 


Fig. 8 shows the application of the Micro-Barometer to the 
measurement of a difference in the elevation of a valley station 
V, and a hill station H, together with the results of a series of 
measurements made with a precision aneroid. In order to elimi- 
nate the temporal variation of air pressure, the two stations 
were occupied alternately whereby one of the stations, say, V, 
would be considered as the base. This procedure, therefore, is 
similar to that applied in magnetometer measurements where a 
base station is likewise occupied between field measurements, 
except that in that case the diurnal variations are usually 
smoother and generally smaller in magnitude than the anoma- 
lies measured at the field station. Therefore, for measurements 
of this kind, it is preferable to determine the temporal varia 
tions of the atmospheric pressure with a continuously recording 
instrument. However, in the measurements here referred to no 


TORR 
‘tm 


704.2 + 
704.1} 
104 
7039 
703.8 
703.7 


704.1 
7088 
708.9 
703.8 
703.7 


MEcHANICAL ENGINEERING 


such instrument was available, and the base and field stations 
were occupied alternately a number of times. It is seen from 
the diagrams that the field station was occupied with both 
aneroid and Micro-Barometer seven times, and the base station 
eight times. The two V and H curves are moved together in 
an amount of 1.95 Torr in order to make a comparison more 
readily possible. It is seen that the ancroid curves are much 
more irregular, which is not due to error in the atmospheric 
pressure but to instrumental errors. This becomes quite evi-e 
dent by comparison of the aneroid curves with the Micro- 
Barometer curves which may be expected to record the time 
variation of atmospheric pressure more faithfully because of 
their greater accuracy. In any event, the maximum error in 
elevation determination with the aneroid is seen to be 0.24 Tort 
with an error of the individual observation of + 0.11 Torr 
The corresponding values for the Micro-Barometer are 0.04 
Torr and +0.02 Torr. This shows that with a repeat base 
station measurement with the same instrument, an elevation 
may be determined with an accuracy of approximately + 20 
cm (about + 8 in.) 


FIELD PROCEDURES TO INCREASE ACCURACY OF BAROMETRIC ELEVA 
TION MEASUREMENTS 

As stated before, the procedure just outlined is not particu- 
larly accurate and too time-consuming. Next in order of 
accuracy is a recording barograph at the base station with a 
field barometer occupying field stations nearby. By contrast 
‘with magnetometer observations, it is necessary in this applica- 
tion to move the base station more often because of the hori 
zontal variation and the time variations of barometric pressure 

Of equal accuracy is probably the use of two simultaneously 
read field instruments, successive stations being occupied in the 
well-known leapfrog manner 

The procedures referred to require two instruments. With 
three instruments, however, the accuracy can probably be at 
least doubled. Two of these instruments would be recording 
Barographs at two base stations of a known difference in ele- 
vation and known distance apart whereby the horizontal as 
well as the vertical variations of the time variations of baro- 
metric pressure are obtainable. A third instrument (or any 
number of additional field instruments read by separate opera- 
tors) are then used to determine the field values of the elevations 
in between and around the recording base stations. A further 
extension of this procedure is the use of three Micro-Barographs 
in an equilateral triangle (tripartite arrangement). When used 

(Continued on page 1001) 
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PILOT-PLANT ENGINEERING 


By J. S. REARICK 


DEVELOPMENT ENGINEER, THE M. W. 


Te petroleum industry has had a leading role in the de- 


velopment of continuous-process pilot plants, and these 

in turn have contributed in no small measure to advances 
in refining technology. The two major fields of pilot-plant 
utility are development of new processes and evaluation of the 
effect of changes on existing processes. In the former cate- 
gory, pilot plants are used to bridge the gap between laboratory 
and plant, to determine the effect of operating variables, and to 
obtain engineering data necessary for the design of full-scale 
units. Where the process is already in commercial operation, 
the pilot plant makes it possible to study the effect of changes 
in feed stocks, and operating conditions, or to predict the result 
of equipment modifications at reduced cost and without loss of 
production on the process unit. Where a new plant must be 
built for a known process, the pilot plant will furnish the design 
information necessary to adapt the process to the feed stock 
or other conditions peculiar to the specific job. 

To be useful for any of these purposes it is essential that the 
results obtained from the operation of the pilot plant be repre- 
sentative of the performance of the full-scale unit. This par- 
ticularly is true in the case of the engineering contractor who 
may be required to guarantee the performance of a commercia] 
plant on the basis of such data. Consequently, the pilot plant 
must be engineered carefully both from a process and from a 
mechanical standpoint. Since practically all of the elements of 
the large plant may be found in the pilot unit, engineering costs 
become excessive if carried out in the same detail as for a full- 
scale installation. It is the purpose of this paper to describe 
some engineering ‘‘short cuts’’ which have proved successful 
in holding such costs to a minimum. 


PROCESS DESIGN 


Although this discussion is concerned primarily with me- 
chanical design, the process design is closely related and merits 
brief consideration in this connection. 

There are numerous differences between the design of pilot 
and full-scale units. In general, the commercial plant is de- 
signed to operate at a specific capacity on a specific feed stock 
and to produce specific products of specific quality. The pilot 
plant, on the other hand, must be designed to operate over a 
wide range of conditions on a variety of feeds; capacity per se is 
of little importance; and economy of heat or utilities does not 
generally have to be considered. For an existing process the 
range of conditions will be fairly well established, but for a new 
process, the designer is usually working in unknown territory, 
guided only by more or less sketchy laboratory data. Fre- 
quently he must transpose batch data to continuous operation, 
predict the effect of recycling, and make similar extrapolations 

Regardless of the purpose of the pilot plant, it is highly desira- 
ble first to attempt to visualize the full-scale plant and then to 
scale the latter down to the pilot size. Although at first glance 
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this might seem to be a reverse procedure in the case of a new 
process, it is actually not, since the function of the pilot plant 
is to predict the operation of a full-scale unit, and failure to con- 
sider the latter in the design may result in a pilot unit which 
will not produce data applicable to any larger scale. 

Pilot-plant design inevitably involves some degree of com- 
promise inasmuch as it is impossible to scale up or down without 
kome change in relationships. It is the joint responsibility of 
the process and mechanical designers to insure that such changes 
do not impair the validity of the data produced. 

The importance of the application of principles of similicude 
to pilot-plant design has been pointed out frequently in the 
past. Unfortunately, however, the relative importance of the 
various factors affecting the process under consideration usually 
has not been established firmly, and generally it is not feasible 
to adopt the devices which have been proposed to achieve simili- 
tude where more than one physical process is controlling. 

The problem is further complicated by the fact that scale 
factors of several thousand to one are not unusual. Therefore 
the designer inust make a thorough study of the available data 
for the perticular process and attempt to estimate the relative 


FIG, 1 GENERAL VIEW OF PILOT-PLANT AREA 
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importance of the physical and chemical factors affecting it 
In this phase of the design it is of the utmost importance that 


there be close co-operation between the process and mechanical 
designers in order that the process requirements will be met ina 
mechanically feasible design 


ORGANIZATION 


A major factor in the success or failure of a pilot-plant pro- 
gram is the skill and thoroughgess employed in the mechanical 
design of the unit. Pilot-plant operations are costly and much 
time and moncy may be lost as a result of mechanical inade- 
quacies of the equipment. Here again compromise is necessary 
to produce a satisfactory plant at a reasonable enginecring cost 
The guiding principles which were used in attacking this prob- 
lem might be expressed as continuity, co-ordination, and stand- 
ardization. By assigning onc individua)] to cach project to fol- 
low it from the initial stages of design to final completion of 
construction, much of the jost motion involved in relaying in- 
formation was eliminated ; by close co-ordination between proc- 
ess design, fabrication, and construction personnel the amount 
of detail required was greatly reduced; by developing standard 
designs and details for certain types of equipment, drawings 
could be used repeatedly with, at the most, minor changes or 
additions 

It was found desirable to set up a group specifically charged 
with the responsibility for designing and constructing pilor 
plants. It consists of three major sections; design, mechanical, 
and machine and instrument, all reporting to the laboratory 
engineer. 

The members of the design section are preferably graduate 
engineers with an aptitude for this type of work who have had 
previous. experience in pilot-plant operation. They must pos- 
sess a rather high degree of versatility in order to handle the 
various assignments involved. The section is normally small 
and is expanded when necessary by the addition of junior men, 
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usually drawn from other sections of the laboratory. It is re- 
sponsible for all design work and also furnishes general and fa- 
cilities engineering services to the laboratory as a whole. 

The mechanical section is responsible for all maintenance and 
construction work within the laboratory, including fabrication 
of special equipment. It is headed by the mechanical super- 
visor under whom are the various craft foremen and mechanics 
Many of these men also have had prior experience in the operat- 
ing group. The size of this section is subject to considerable 
variation depending on the work load, but by maintaining a 
nucleus of thoroughly trained men, considerable expansion is 
possible without serious loss in efficiency. When the size of 
the group is at a minimum, the craft foremen become working 
foremen; when at a maximum, their duties are entirely super- 
visory 

The machine and instrument section handles calibration, 
maintenance and repair of all instruments, and such machine 
work as is carried out within the laboratory organization. It 
is also custodian of various items of equipment salvaged from 
dismantled pilot plants and reconditioned for future use 


OPERATING PROCEDURE 


The operation of the system can best be illustrated by follow 
ing the course of the design and construction of a pilot plant and 
pointing out some of the short cuts employed. When it appears 
desirable, based on preliminary laboratory work, to carry 
the development into the pilot-plant stage, the design section is 
brought into the project. 

The design engineer to whom the project is assigned is the 
key man from the first preliminary rough estimate of plant cost 
until the pilot plant is in successful operation. He participates 
actively in establishing the process design, carries through all 
phases of mechanical design, serves as adviser to the mechanical 
section during fabrication and construction, and provides tech- 
nical assistance within his field during initial operations. 

As the first step, a tentative process design is established 
through consultation with the research personnel concerned 
with the previous laboratory work, and the minimum mechani- 
cal design work necessary to prepare an approximate estimate 
is carried out. The amount of such work done at this stage will 
depend on the accuracy desired in the estimate of plant cost, but 
generally it is quite limited. 

After approval of the project, a final process design is agreed 
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upon through the joint ef- 
forts of the research and de- 
sign personnel. This sets 
forth the range of operating 
conditions, heat duties, and 
capacities; it also includes 
the dimensions of the major 
vessels and a general outline 
of the control scheme to be 
employed 

The design engineer under 
the supervision of the head 
of the design group is com- 
pletely responsible for all 
phases of the mechanical 
design of the plant. In the 
case of a large project he 
may have one or more junior 
engineers assigned to assist 
him. After the process de- 
sign has been approved, a 
detailed flowsheet is pre 
pared showing schematically 
all process lines, equipment, 
and instrumentation. Urtil- 
ity lines generally are not shown, except for points of connec- 
tion to the equipment. Where the scope of the job requires it, 
a separate utility diagram may be prepared. The flowsheet is 
the most important drawing and serves as key to the entire job 
As the design progresses, additional information such as line, 
equipment, and instrument designations, and so forth, is added 
toit. Itis of great value to the operating personnel prior to 
and during the start-up of the new plant, and a copy is usually 
mounted permanently at the site. The designations shown on 
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the flowsheet are also placed on metal tags permanently attached 
to the valves on the plant for case of identification 

From the flowsheet a list of required equipment is assembled 
Any equipment available in storage is checked for suitability, 
and specifications are prepared for that which must be pur- 


chased. A rough material take-off is made based on the flow 
sheet plus previous experience with other plants, and the neces- 
sary requisitions are issued. It is the practice to maintain a 
reasonable stock of commonly used materials which serves to 
balance out any inaccuracies in the take-off. 

A plot plan and an elevation drawing showing locations of 
all principal pieces of equipment are next prepared. The first 
issue of these is of a preliminary nature for guidance in the de- 
tailed design of the various vessels and equipment; as such 
designs are completed, the plot plan and elevation are finalized 
for use in the erection of the equipment 

The layout of the plant is simplified by the arrangement of 
the pilot-plant area. The principal area occupies a space 60 X 
200 ft with a maximum headroom of approximately 56 ft. 
Utility mains are carried around the inside of the boundaries 
of the area with connections provided at 20-ft intervals. These 
include cooling water and return, 100-psi steam, 100-psi air, 
fuel gas, and 1000-psi Nz. A three-phase power bus encircles 
the area in a similar manner. The reinforced-concrete floor is 
designed to support any anticipated loads and is sloped slightly 
to transverse drainage trenches at 40-ft intervals. 

An attempt has been made to standardize on the design of 
major structural work in the pilot-plant area with an eye to 
permanent utility, even though the pilot plants themselves 
may become obsolete. This design provides considerable flexi- 
bility to accommodate vessels of various dimensions, includes 
the necessary stairs and walkways for convenient access to the 
equipment, and is used wherever practicable. 
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4 FACE OF TYPICAL CONTROL BOARD 


FABRICATED EQUIPMENT 


Numerous short cuts are employed in the design of equip- 
ment to be fabricated, many of which are possible because of the 
close liaison that exists between the design and mechanical] sec- 
tions and the experience of the latter in this type of work 
Drawings of equipment are prepared in far less detail than 
would be necessary for an outside vendor. Liberal use is made 
of symbols and standard details. These include drawings for 
certain frequently used types of equipment which require only 
the addition of a few dimensions and other details before release 
tor fabrication. For example, electrically heated lead pots are 
commonly used for heating small streams to relatively high 
temperatures. Standard designs have been prepared for these 
as well as for helical-coil gas-fired heaters to handle larger quan- 
tities. Standard designs also have been prepared for various 
sizes of coil-type coolers. Methods and equipment developed 
by the mechanical section have facilitated and reduced greatly 
the cost of winding the coils for such purposes. 


PIPING SYSTEM 


Although there are instances where accurate sizing of piping 
is necessary, generally it is not required, and it has been advan- 
tageous to use 4/z-in. Sch 80 (extra heavy) seamless pipe with 
3000-psi forged valves and fittings for all process lines wherever 
possible. At first glance this might seem extravagant, since 
in many cases cheaper materials or a smaller size would be ade- 
quate for the service. Piping materials, however, represent a 
smal] part of the cost of the unit, and ir is felt that the saving in 
engineering time and simplification of purchasing and stock 
room operations more than offset the increase in cost. The use 
of 1/: in. as the minimum size has the additional advantage of 
providing greater rigidity and strength, as well as facilitating 
application of heaters and insulation, Where lines will carry 
light hydrocarbons or gases under pressure, it is standard prac- 
tice to seal-weld, braze, or silver-solder all threaded joints. 
Wherever practical, unions are provided to permit dismantling 
various sections of the equipment. 

Standard specifications have been set up for the various utility 
lines in accordance with the service. For instrument connec- 
tions '/,-in-OD steel tubing with compression fittings has been 
found satisfactory with copper tubing and brass fittings used for 








978 


instrument airlines. Standard details have been prepared for 
various piping arrangements which are encountered frequently. 

The flowsheet provides the basis for installation of piping 
without necessity for detailed piping drawings. This again, is 
made possible by the extremely close liaison maintained be- 
tween the design engineer and the construction force. The 
decisions as to exact location of the various lines are made on 
the spot. It goes without saying that experience in this type 
of work on the part of the construction crew is a great assct 
However, the same mode of operation has been employed suc- 
cessfully in erection of pilot plants at other locations with field 
labor. The advantage of having an engineer on the site who is 
thoroughly familiar with all aspects of the design cannot be 
overemphasized 


BLECTRIC HEATERS 


Because of its high surface to-volume ratio, sma!|-scale equip- 
ment operated at elevated temperatures requires compensation 
for heat lost by radiation. In many cases this can be accom 
plished most satisfactorily by the use of electric-resistance 
heaters: As a result a considerable amount of electrical 
work not found in the full-scale unit is necessary in the pilot 
unit. To minimize the design work required in this connec- 
tion, standard methods of application have been developed to 
meet various requir¢ments. In addition, standard heaters of 
several types and capacities have been adopted; these are ca 
pable of taking full line voleage 

It is the usual practice to provide a variable transformer to 
control each heater. For the sake of uniformity a single size 
of variable transformer is used, and all standard heaters are de- 
signed to match its capacity. Where the requirements exceed 
the capacity of a single heater in any area, two or more paralle] 
heaters are employed with a variable transformer on one and 
line switches on the others 

The method just described eliminates the necessity for exact 
calculation of heat requirements and permits the use of a single 
size of conductor, circuit breaker, and autotransformer; it pro- 
vides great flexibility for fucure modifications 

The number, type, and locations of the heaters are generally 
indicated on the vessel drawings or, in the case of piping, on the 
flowsheet. The controls are located on unit panels of the type 
described subsequently, and drilling templates and wiring jigs 
are used to reduce fabrication time 


CONTROL BOARD 


A standard panel size has been adopted for the control and 
instrument board, and a design for the framing of the board has 
been developed which permits panels to be inrerchanged 
readily. The frame is continuous and is located just inside the 
limits of the pilot-plant area with sufficient space behind it to 
permit convenient access, with doors at intervals for this pur- 
pose. This arrangement provides a great deal of flexibility to 
meet changed requirements that may develop during the opera- 
tion of the plant and aids in maintaining a neat appearance 

Standard layouts have been prepared for various combinations 
of commonly used instruments and other control equipment 
The electric panels carry their own terminal strips and bus 
bars so that they can be removed or replaced readily. The only 
drawing that must be made in many cases is a simple elevation 
sketch of the board indicating the location of the instruments 
and controls and the standard layout applying to each pancl 

INSTRUMENTATION 

As mentioned previously, the control diagram and instrument 
designations are shown on the flowsheet. The locations of 
the individual instruments appear on the control-board sketch. 
In addition, an instrument list is prepared showing under the 
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appropriate designation, the make, type, range, control char 
acteristics, and other information pertinent to each instrument 
A similar list is prepared for the various control valves. Be- 
cause suitable contro] valves for pilot-plant work were not 
available some years ago, a '/rin. valve was developed. This 
valve has proved very satisfactory in a variety of services over a 
considerable period of time and might be described as a single- 
seated, modified chisel-plug valve. Four sizes of interchangea- 


ble trim give a wide range of capacity and charts have been 
prepared to assist in the selection of the proper size. 


CONCLUSION 


Both design and construction of pilot-plant equipment call 
for specialized techniques, and the development of a closely 
integrated group to handle such work offers many advantages 
Centralization of the responsibility for all phases of the design 
and the use of the same individual to follow and co-ordinate the 
fabrication and erection of the equipment, eliminates the neces- 
sity for much detail. Standard details and designs can be used 
repeatedly with consequent saving in engineering cost. While 
these methods have been developed in an organization engaged 
in rather extensive pilot-plant work, some of them, at least, 
also should be helpful in more limited operations. 

It hardly needs to be said that the successful operation of the 
system described depends on the caliber of the men who make 
up the organization, and a real desire to co-operate on the part 
of all concerned. With such assets it has been possible to build 
a large number of pilot plants with engineering costs on the 
order of 10 to 15 per cent of the total 
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INTRODUCTION 


Tere discussion of the physical and mechanical properties 


of cast iron is primarily based upon the information of 

such properties presented in a booklet “‘Enginecring 
Properties of Cast Iron,’* by the American Foundrymen’s Society 
in 1950.1 The booklet was prepared for and intended to be 
used by the design engineer. The committee of eleven out- 
standing foundry metallurgists who reviewed the original pres- 
entations of W. O. Mahin,? and H. W. Lownie, Jr.,4 and who 
were responsible for the sponsorship and development of the 
booklet had the sincere hope that this concise authoritative 
accumulation of the latest data on gray cast iron would aid the 
engineer in improving his designs, as well as in making a wiser 
selection of the best material for the intended use. 

It is not the objective of this paper to repeat the numerical 
values, graphs, charts, or comparisons with other materials 
presented in the booklet; if that is desired, reference should be 
made to the booklet itself. Instead, a way of thinking for an 
engineer designing a load-resisting member will be suggested, 
and the portion of the booklet dealing with physical and 
mechanical properties will be outlined. Also a few of the me- 
chanical properties will be discussed from the point of view of 
our present knowledge and of the needed knowledge if the use 
of the wide variety of cast irons now available is to be extended 
into fields which may now be considered somewhat unusual, 
but for which a particular cast iron may be well suited. It is 
not to be inferred that this procedure indicates any omission or 
incomplete effort on behalf of the original authors, the review 
ing committee, or the publishing organization; all have done a 
good job and a needed job, and all should be complimented for 
their achievement 


HOW A MACHINE DESIGN IS EXECUTED 


Now, what is the thinking of a design engineer as he pro- 
ceeds from his original concepts of the load-resisting member 
to the final dimensioned machine or structural part? His think- 
ing may be divided into four steps, particularly when he does 
not have a code or specification to guide him. 

The steps, perhaps oversimplified or idealized, 
tollows: 

1 Determine how the material of which the member is 
made will fail if the load becomes great enough to cause failure; 
i.e., cause the member to fail to function as intended in the de- 
sign. That means guarding against the type of failure feared 
most and determining the significant action in the material that 
leads to failure. Offhand, that may not seem too difficult for 

“Engineering Properties of Cast Iron,’ 
PR ae: s en 616 S. Michigan Ave., 
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gray cast iron, a brittle material. However, when all possible 
conditions of use of gray cast iron are considered—static or 
repeated loads; operating temperatures that may be elewated, 
room, or subzero; surrounding media that may be more or 
less corrosive; limitations on the amount of elastic or inelastic 
deformation; and the state of stress, uni-, bi-, or tri-axial—the 
determination of the significant action in the material chat 
leads to failure of the member may become rather difficult 
It is probably safe to say that gray cast iron is used under most 
of the foregoing combinations of conditions and, apparently, 
used satisfactorily. 

2 Determine the property of the material that is associated 
with the action significant in failure and the relation of the 
property to the load. The property so selected becomes the 
measure of the maximum usable strength of the material and 
limits the load-carrying capacity of the member. The sig- 
nificant property would be the tensile strength if the member 
fails in tension, the endurance limit if failure is due to a very 
large number of repeated loads, the creep limit or *‘growth’’ for 
prolonged exposure at elevated temperatures, or one of the many 
other properties of materials if that one happens to be signifi- 
cant in the failure. The relation between this maximum us- 
able strength and the load is usually expressed as an equation 
and involves the dimensions of the member. 

3 Determine by appropriate test the numerical value of the 
property determined ia step 2. This is basically a laboratory 
procedure in which good testing techniques should be used and 
in which the action significant in the development of failure in 
service must be simulated, in order that the failure under test 
will be the same as that which occurs in service. Other proper- 
ties of the material that may be useful in carrying out step 4 
also may be determined. 

4 Select the working or safe value of the quantity significant 
in failure and determined by experiment in step 3. This in- 
volves the selection of the so-called factor of safety, a selection 
which necessarily must be based on sound judgment and ex- 
perience, as well as on test data. For example, the tensile 
strength may be divided by 5 or 10 to get the working stress; 
other properties, where significant, would be treated in a simi- 
lar manner. Then the appropriate formula from step 2 that 
expresses the relation between the load, the significant prop- 
erty and the dimensions of the member is used to proportion the 
member properly. 

If these steps are followed and if, in step 3, the material 
selected is found to have a high value of the property particu- 
larly desired (along with a good combination of melting, mold- 
ing, and other desirable characteristics), the design will be 
both efficient and economical. Thus the choice of the proper 
material is an indirect part of step 3 and is an important prob- 
lem the designer must solve. Only through the recognition of 
the merits of a material and its application can the material 
be used most effectively or have its use extended to broader 
fields of application. 
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PRESENTATION OF DESIGN DATA 


Any information intended to be in a form readily available 
and of practical use to the design engineer should fit into the 
design procedure just outlined. If reliable test values of the 
property judged to be significant in the proposed use are availa- 
ble for a variety of materials, the designer does not have to 
perform step 3, the determination by test of the magnitude of 
the property associated with failure; he can and does base his 
choice of material and maximum usable value of the property 
on published data. The authoritative accumulation of the 
latest data on gray cast iron contained in the booklet? serves 
this need of the designer. The data are presented in as brief a 
form as possible in order to make the booklet most useful, but 
keeping the size down has meant, in turn, that many data of a 
specific nature had to be omitted. Reference should be made to 
‘Cast Metals Handbook,'’‘ for a more complete compendium of 
propertics 

The following twenty-four physical and mechanical proper 
ties are discussed in the booklet: 


Castability | 

Machinability 

Wear resistance 

Corrosion resistance 

Electrical conductivity 

Coefficient of thermal] expansion 

Thermal conductivity 

Magnetic characteristics 

Specific gravity 

Oxidation resistance 

Tensile strength at elevated tem- 
peratures 

Creep at elevated temperatures 


Effect or thickness 
Tensile strength 
Compressive strength 
Yield strength 
Modulus of elasticity in 
tension 
Endurance limit 
Impact strength 
Plastic elongation 
Hardness 
Transverse strength 
Resilience “i 
Damping capacity 


The space devoted to each property is about one page and the 
arrangement of the information on each property usually fol- 
lows a regular pattern which, as can be judged from the repro- 
duction of a typical discussion, Fig. 1, is 


1 A bar graph indicating numerical values of the property 
for various classes of gray cast irons (usually a¢ least Classes 20, 
40, and 60), and all or some of the following materials: a heat- 
treated gray cast iron, an alloy cast iron, white cast iron, 
normalized cast steel and malleable iron, Grade 35018. 

2 Test methods—the property is defined and appropriate 
references are made to the specifications of the American Society 
for Testing Materials. 

3 Relative value of cast iron—a general statement is usually 
made regarding the range of the value and a comparison is made 
with the values for other ferrous products 

4 General engineering cast irons—the way in which the 
value varices with tensile strength or some other pertinent vari- 
able is usually stated 

5 Special cast irons—the trend in values resulting from 
alloying or heat-treatment is mentioned 


Also of use to the designer are three tables, in one of which 
are tabulated the numerical values for most of the properties 
already enumerated. The table is outstanding because it is not 
often that such a wide range of properties can be found for a 
given cast iron. Ten materials are included in this table, six of 
which are gray cast irons, as cast; the properties of two of these 
irons are also given for heat-treatments for high hardness and 
for high strength; one of these two irons also has the proper- 
ties tabulated for the fully annealed state. 

The second table on properties is a long one, 27 pages. It 
deals with the use of alloy cast irons and, as can be judged from 
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the typical page shown in Fig. 2, lists specific applications, 
chemical compositions, metal-section range, weight range, 
Brinell hardness, transverse load, transverse deflection, tensile 
strength, and brief remarks about the use—such as whether 
it is for wear or heat resistance, high strength, high density, 
corrosion resistance, uniformity of structure, and so forth. 
The value of such information to the designer of cast-iron parts 
as an aid in the selection of materials cannot be underestimated 

The third table is entitled ‘Suggested Analyses of Cast Iron 
Based on Stzength and Section."’ This also is of value in the 
selection of the proper cast iron for a given use. The chemi- 
cal range in per cent, average carbon equivalent, metal section 
range in inches, Brinell hardness, transverse load in pounds, 
strength deflection in inches, and tensile strength in pounds 
per square inch are tabulated for light, medium, and heavy 
sections of seven classes of cast irons varying from Class 20 to 
Class 60 

DESIGN OF LOAD-RESISTING MEMBER 

Space does not permit discussion of the information presented 
for cach of the twenty-four properties. Consequently, as pre- 
viously stated, emphasis will be placed only upon some of the 
properties that are involved with the design of a load-resisting 
member, and the point of view will be the consideration of our 
knowledge of the properties when the engineer attempts to 
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Fig. 9. Useful Compressive Strength 
(1/2 to 1 inch casting wall thickness) 


a. Test Methods -Compressive strength refers to the max- 
imum stress that a material will withstand in compression without failure. 
Cast iron and some other materials exhibit a definite compressive strength, 
as failure occurs by actual fracturing. Steel, malleable iron and other 
ductile metals do not fracture in compression but begin to deform plastic - 
ally when the elastic limit +s exceeded. The usual compressive strength 
of such ductile metals may be defined as that stress beyond which the 
amount of deformation renders the part unfit for service. In most appli- 
cations, the useful compressive strength of ductile metals will approx- 
imate the yield strength in tension. 


Standard procedures for the compression testing of metals 
are contained in Specification E 39-33T of the American Society for Test- 
ing Materials. A specific method for compression testing cast iron is 
contained in ASTM Specification A 256-42T. 


b. Relative Value of Cast Iron - One of the most valuable 
commercial properties of cast iron is its high strength in compression. 
The compressive strength of even a relatively soft gray cast iron will 
equal the useful compressive strength of a cast steel with a tensile 
strength of 100, 000 psi and will have two to three times the useful com- 
pressive strength of malleable iron. The compressive strength of white 
cast iron is of the order of 220, 000 psi. 





c. General Engineering Cast Irons - The compressive 
strength of gray cast iron varies from three to five times its tensile 
strength. Class 20 cast iron exhibits compressive strengths of the order 
of 90,000 psi. High strength gray cast irons have compressive strengths 
up to and sometimes exceeding 200, 000 psi. 





d. Special Cast Irons - Since compressive strength in- 
creases with tensile strength, the compressive strength of cast iron may 
be improved by the same procedures used to increase tensile strength 


FIG. 1 REPRODUCTION OF A TYPICAL DISCUSSION 
(From “Engineering Properties of Cast Iron.’’) 
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FIG. 2. TYPICAL PAGE FROM SPECIFIC APPLICATIONS OF ALLOY CAST IRONS 
(From “Engineering Properties of Cast Iron.'’’) 


follow the suggested design procedure not only for the routine 
cases but also for some of the more unusual service conditions. 
Tensile Strength. Gray cast irons can be obtained with ten- 
sile strengths of from 25,000 psi to 95,000 psi. Comparison 
with other cast ferrous products reveals that only cast steel 
has a tensile strength exceeding this upper limit of 95,000 psi 
Tensile strength, however,‘ varies with wall thickness; a part 
cast with a wall thickness of 0.5 in. may have a tensile strength 
of about 57,000 psi whereas the same iron in a casting with a 
wall thickness of 1.5 in. would be expected to have a tensile 
strength of only 38,000 psi at the center of the section. It 
is possible, however, to get a tensile strength of 57,000 psi 
for wall thicknesses of 1.5 in. It can be accomplished by. 
changing composition or heat-treatment or by a modification 
of foundry practice; the cooling rate of the casting does affect 
the tensile strength. The higher-strength irons are usually 
used for the thicker wall sections; for example, a Class 20 iron 
for a thickness of 1/3 in. to 3/4 in. and a Class 60 iron for '/; 
in. to 4 in. All of this presents a very useful and fairly com- 
plete concept of tensile strength, but castings used in service 
almost always have some relatively abrupt changes in shape 
that may be called ‘‘stress raisers’ and at which there are 
high localized stresses. For ordinary gray cast iron, subjected 
to a static load axially applied, these localized stresses are 
high enough to reduce slightly the magnitude of the load that 
could be supported by a similarly loaded unnotched bar of the 
same area. It is only reasonable for the designer to wonder 
about the magnitude of such an effect for irons of other 
strengths, heat-treatments, and compositions. The answer to 


this important question of behavior apparently is still to be 
determined. 

Yield Strength. Yield strength in tension for aa offset of 0.2 
per cent is another commonly determined property for many 
materials. For gray cast irons the yield strength is gencrally 
about 85 per cent of the tensile strength, but, because its value 
is so near the tensile strength, it is not usually determined or 
specified. Several thoughts arise about the significance of 
this property of gray cast iron. It cannot be considered to be a 
measure of failure resulting from excessive plastic deformation 
as for a ductile material without a yield point, and it is of 
limited value in estimating the shape of the stress-strain curve, 
along with modulus of elasticity, ultimate strength, and maxi- 
mum clongation. The merit of its determination probably is 
for purposes of comparison with cast steel and malleable iron, 
materials for which yield strength at 0.2 per cent offset may be 
significant because it is on the order of about 60 to 70 per cent 
of the tensile strength. It would seem though that a more 
useful concept of the behavior of the material under load would 
be obtained if the offset were smaller, perhaps 0.05 per cent. 
The designer also may want to know something about such a 
property in compression or torsion, but for such types of loads 
data apparently are not plentiful. 

Modulus of Elasticity. The modulus of elasticity is a prop- 
erty that must be used when stiffness or the amount of elastic 
deformation governs the design. Although the modulus of 
elasticity of steels has a constant value of about 29,000,000 psi, 
the value for cast iron increases with the as-cast tensile strength, 
being about 10,000,000 psi for a Class 20 iron and about 21,- 
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000,000 psi for a Class 60 iron. However, even for a given iron, 
there is no absolute value of the modulus of elasticity as it 
changes with section size, the chemical analysis, and the mag- 
nitude of the stress. Some specific data for values in tension 
and compression and their relation to the relative values ob- 
tained from transverse tests are given in the “‘Cast Metals 
Handbook,"’* but comprehensive results for a variety of irons 
or for torsion tests are rare. Exactly how to determine a use- 
ful and reproducible value of the modulus of elasticity of a 
material for which the stress-strain diagram is curved from the 
origin is another perplexing problem. 

Endurance Limit. The endurance limit of gray cast iron is a 
property that is becoming more and more significant as the 
number of types of irons and the obtainable range in values of 
properties are increased. Average values indicate that the 
endurance limit increases with the tensile strength, the ratio 
of endurance limit to tensile strength usually being about 0.5 
for Class 20, 40, and 60 irons in the as-cast condition; but for 
cast iron, cast steel, and malleable iron, the endurance limit 
for smooth unnotched bars may be from about 35 to 50 per cent 
of the tensile strength. The types of cagt irons and the condi- 
tions under which the low percentage of 35 could be expected 
should be known to the designer; that he would want to know 
whether the ratio is 0.35 or 0.50 for the iron he proposes to 
use can be appreciated readily when step 4 of the proposed de- 
sign procedure, selection of 2 working stress, is considered. 
The effect of a noteh on the endurance limit of a material is 
also important to the designer; few parts, as actually made and 
used, are free of abrupt changes of shape and the consequent 
stress concentrations which are so significant in the behavior of 
a material] subjected to repeated loading. Gray cast iron, 
however, suffers much less drastically from the effect of a notch 
than theory indicates and also much less than-most other met- 
als. The endurance limit for notched specimens, just as for 
unnotched, increases with as-cast tensile strength, but not in the 
same proportion; a Class 20 cast iron may have a notched en- 
durance limit of about 50 per cent of the tensile strength, 
whereas a Class 60 cast iron may have a notched endurance 
limit of about 35 per cent of the tensile strength 

Specific information on the endurance limit is given in the 
booklet! in the table of typical properties; the endurance limits 
for unnotched and notched specimens are tabulated for six 
cast irons, including those which have been heat-treated. If 
the strength-reduction factor, ratio of endurance limit for un- 
notched specimens to the endurance limit for notched specimens 
is computed for the data presented, the values vary from about 
1.1 for the as-cast Class 20 cast iron to about 1.3 for the as-cast 
Class 60 cast iron. The data for heat-treatment to high hard- 
ness and high strength indicate that the factor is greater, in 
each case, than for the as-cast condition of the material. These 
data are all very valuable, but the study of fatigue is a big 
problem and for all metals introduces many questions, such as 
the effect of range of stress, type of stress, combinations of 
stresses, Corrosion, temperature, size of specimen, size of cast- 
ing, residual stresses, type of iron, heat-treatment, and so forth 
Particularly is this true for the cast irons alloved and heat- 
treated for high strength, because they are most apt to be used 
for load-resistiag members where design for load-carrying 
capacity is the governing criterion. Information on some of 
these questions is in the ‘‘Cast Metals Handbook,’’‘ but, when 
the large number of types of cast irons is considered, our present 
knowledge is meager. 

Elevated Temperature. Under such a heading would come 
topics such as oxidation resistance, growth, short-time tensile 
strength, stress-rupture tests, relaxation testing, and creep. 
Few creep tests have been made on cast iron but according to the 
booklet, ‘‘At about 660 F commercial gray cast irons can re- 
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sist stresses of about 10,000 psi and exhibit creep of less than 
one per cent in 10,000 hr. This resistance to creep is approxi- 
mately equal to that of low-carbon cast steel under the same 
conditions."’ 

The very limited knowledge of the creep behavior, stress- 
rupture behavior, or relaxation behavior of cast irons of vari- 
ous types and strengths hardly can be considered adequate for a 
clear understanding of the behavior of the material. Many cast 
irons are made specifically for high-temperature use, and the 
question arises as to whether their more widespread use is 
limited by a lack of knowledge of the behavior under the 
conditions just mentioned. 

Our knowledge of properties of materials and their study 
should not necessarily follow satisfactory service; at times, 
at least, the study should precede the use. Progress, however, 
is being made in the use of cast iron at elevated temperatures; 
the American Society for Testing Materials now has a specifi- 
cation, “*A278-49 T, Gray Iron Castings for Pressure-Containing 
Parts for Temperatures up to 650° F,"’ and this Society has a 
special committee which has about completed preparation of 
a new part, UCI, for the revised Section VIII of the Boiler Code 
The latter is based upon the specification of the American So- 
ciety for Testing Materials. It should also be added, as another 
sign of progress, that the Joint ASTM-ASME Committee on 
Effect of Temperature on the Properties of Metals now has plans 
to initiate a study of cast iron. 

A discussion of elevated-temperature use also brings up the 
question of the use of gray cast iron at subzero temperatures, 
and its behavior under such conditions. The use is reasonably 
apparent, but data for the designer appear to be almost non 
existent. 

CONCLUSION 

From the consideration of these few properties it may be 
concluded that despite the many years of use of gray cast irons 
under a wide varicty of conditions, we still do not know as 
much about the behaviors of cast irons under load as we should; 
extensive studies apparently have been relatively infrequent 
This becomes striking when one thinks of the much newer 
material, aluminum and its alloys, and data on these in the 
publication, ‘‘Strucrural Metal Aircraft Elements.’’* 

There have been widely different motivating influences back 
of the development and use of these two materials, and the 
problems of production and control of product are widely dif- 
ferent. Nevertheless, it can be said that the aluminum alloys 
have been studied very systematically and extensively, and 
much money has been expended on the studies. 

Gray cast iron, today, by virtue of its wide range of proper 
ties, justifiably can be considered an important engineering 
material, and its efficient and economical use depends upon 
proper consideration by the designer of its wide range of prop- 
erties. It does seem, though, that for gray cast iron to reach 
its Maximum use as an engineering material in a broadening field 
of applications, systematic long-range programs of study that 
involve considerable expenditures of time and money should be 
undertaken and the results widely disseminated to the engi 
neering profession. 

Everyone interested in cast iron has one more question to 
ask, namely, what is said in the booklet about ductile or nodu 
lar cast iron? The answer unfortunately is ‘‘nothing,’’ for the 
booklet was prepared before this newest of cast irons came int 
use. This new ductile iron widens the possibilities of the 
engineering use of cast iron, and any comment made about the 
knowledge of physical and mechanical properties of other types 
of cast irons would apply equally well, or more so, to ductile 
iron. 


§ Publication ANCSa of the Munitions Board Aircraft Committee. 








LUBRICATION—BEARING Problems 
in AIRCRAFT GAS TURBINES 


By E. M. PHILLIPS 
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INTRODUCTION 


HE success of the gas turbie, like that of any other 
| high-speed rotating apparatus, is dependent upon most 
careful attention to the design and application of each of 
its parts. No part or detail can be considered unimportant 
or exempt from this rule. Certainly the gas-turbine main shaft 
bearings and their lubrication cannot be considered an excep- 
tion. In apportioning design efforts among the various parts 
of the gas turbine, one might be tempted to conclude that bear- 
ings are stock items which could be assigned from a standard 
catalog and which, therefore, require no further attention. 
Such a decision would be unfortunate as it might well lead toa 
vast amount of extra development effort to save a design. The 
extensive damage resulting from failure of a bearing designed 
for supporting a high-speed rotor easily can force the abandon- 
ment or expensive redesign of a unit otherwise satisfactory. 
The requirements for most bearings supporting a high-speed 
rotor might be listed as follows: 


1 Ability to support the imposed load 
2 Minimum power loss 

3 Minimum wear. 
4 
5 


Minimum scuffing and pitting damage 
Avoidance of excessive vibration. 


These criteria assume the presence of sufficient lubricant to 
prevent metallic contact and to carry away the heat generated 
However, bearings designed for aircraft gas turbines and the 
lubricant for them must satisfy much more than these basic 
requirements. They must operate satisfactorily at any tem- 
perature between —65 F and +250 or 275 F. Because of the 
weight penalty and the high cooling-air temperature with high- 
speed jet-propelled aircraft, it becomes difficult to maintain 
the top temperature limit in many designs, and it often be- 
comes desirable that the limit be increased to at least 350 F 
The gas turbine must start and accelerate quickly without ex- 
cessive power requirement and with an ambient temperature 
at any point in the range from —65 F to +160 F. Because 
of the feedback of heat from the turbine buckets, the turbine 
bearing will reach a temperature in the neighborhood of 450 
to §00 F after shutdown and after the flow of lubricant has 
stopped. This results in the evaporation of nearly all lubri- 
cant remaining in the bearing and oxidation of the remainder 
on the bearing surfaces. In starting up a bearing coated in this 
manner, it must not suffer damage while operating prior to the 
flow of lubricant being restored to the bearing. During air- 
plane maneuvers the bearing must carry radia] loads as high as 
fifteen times normal gravity, and maximum thrust loads at 
somewhat greater than fifteen times normal. The bearing also 
must accommodate a considerable angular movement of the 
rotor during these maneuvers 
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HISTORY OF BEARING DEVELOPMENTS 


From analysis of the potential] advantages and disadvantages 
of the several bearing types, as well as from tests made during 
the development of the aircraft turbosupercharger, the author's 
company concluded that ball and roller antifriction bearings 
best satisfy its requirements. Later reanalyses to include the 
tatest developments have led to the same conclusion as applied 
to the aircraft gas turbine, as well as the aircraft turbosuper- 
charger. Experience has confirmed these conclusions. As new 
developments in any type of bearing are made available, or as 
the bearing requirements are modified, the advantages and 
disadvantages of each type will be reassessed. We shall look 
to bearing manufacturers and research organizations for future 
developments which will result in improvements in endurance, 
performance, load-carrying ability, limiting speed, and start- 
ing characteristics. Consideration will be given to any and 
all types of bearings meeting the requirements of existing and of 
future aircraft gas-turbine designs. Some of these future de- 
signs can be expected to present much more exacting require- 
ments in greater peripheral speed, in larger size, and in higher 
Operating temperature. 

Unfortunately, there was little experience available to indi- 
cate the most satisfactory bearings applicable to the early air- 
craft tuibosuperchargers or aircraft gas turbines. Much de- 
velopment and trial testing were needed. Journal types were 
first tried in aircraft turbosuperchargers. Little was then 
known as to limits for load and speed for antifriction bearings 
Each new design application had been based upon previous test 
or application experience and upon the best estimate as to the 
possible safe extension beyond this experience. Each exten- 
sion was checked carefully by laboratory and unit testing 
Each application had to be analyzed for possible changes in 
requirements and the designs had to be modified to satisfy any 
such changes. 

In a recent paper,’ S. R. Puffer gives the early history of air 
craft turbosupercharger bearings and their applications 
The paper covers journal bearings with washer and pivoted- 
block types of thrust bearings and grease- and oil-lubricated 
ball and roller bearings. It traces the development of aircraft 
turbosupercharger bearings and their lubrication to the oil- 
lubricated ball and roller bearings applied to the turbosuper- 
chargers of the Bocing B17 Flying Fortress, the Convair B36 
airplane, and the Boeing Stratocruiser airplane. A typical 
illustration of these turbosupercharger applications is shown in 
Fig. 1. 

More recent designs of journal-type bearings shown in Figs 
2 and 3 have been applied to aircraft turbosuperchargers. Fig 
2 shows the application of a silver-lead-indium journal bearing 
which is machined so as to provide a bellmouth effect for extra 
clearance at the ends to accommodate the angular movement 

“Aircraft Turbosupercharger Bearings, Their History, Design, and 
Application Technique,"’ by ¢ R. Puffer, Trans. ASME, vol. 73, 1951, 
pp. 1077 1084. 
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of the shaft during airplane maneuvers. In order to call at- 
tention to this feature, the bellmouth is shown exaggerated in 
Fig. 2 

Fig. 3 shows a floating-sleeve type of journal bearing. This 
bearing has two theoretical advantages; (1) lower relative 


peripheral speed because of the rotation of the sleeve at partial 
speed, and (2) additional freedom to accommodate the angular 
movement during maneuvering, because of the increased total 
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TURBOSUPERCHARGER BLARING —SILVER-LEAD-INDIUM 





FIG. 2 











FIG. 3 TURBOSUPERCHARGER BEARING—FLOATING SLEEVE 
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oil-film thickness. Both of these designs proved satisfactory 
for development turbosupercharger applications. The dis- 
advantages of higher power loss (than for antifriction bear- 
ings) and higher low-temperature starting-torque requirement, 
together with limited provision for angular movement of the 
shaft during maneuvering, make their application, as presently 
designed, to aircraft gas turbines very questionable. 

The author's company has found that for aircraft gas-turbine 
applications ball and roller bearings best meet its requirements 
In the early development of one unit, babbitted journal bear- 
ings with babbitt facing on one of the bearings for supporting 
thrust were used. This is shown in Fig. 4. However, because 











FIG. 4 AIRCRAFT GAS-TURBINE BEARING JOURNAL TYPE 
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FIG. 9 
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AIRCRAFT GAS-TURBINE BEARING—SOLID-OIL-JET-LUBRI- 
CATED. 
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AIRCRAFT GAS-TURBINE ASSEMBLY CROSS SECTION 


of the high power losses and the high starting-torque require- 
ments due to the main shaft and accessory gear-drive jour- 
nal bearings, this design was modified to utilize ball and roller 
bearings throughout for the production model. The ball 
and roller bearings for some units have been lubricated by an 
oil mist wherein a metered oil supply is fed into and atomized 
by an air jet at the nozzles lubricating each of the bearings 

Fig. 5 shows such a system in which the metering nozzle is 


adjacent to the bearing, while Fig. 6 shows a design in which 
the oil for each of the bearings is metered by a common multi- 


point regulator. Because of the limitation in bearing cooling, 
the difficulty of separating the oil from the air or handling the 
large return volume of mist, and the resulting high oil-con- 
sumption rates, these systems have been replaced in the au- 
thor’s company by solid oil-jet lubrication in aircraft gas-turbine 
applications. However, both the systems illustrated in Figs. 
5 and 6 performed satisfactorily, except as indicated by the 
foregoing limitations. 

Figs. 7 and 8 show antifriction-type bearings with solid oil 
lubrication, while Fig. 9 shows an assembly of an aircraft gas 
turbine using such bearings. In these designs lubricating oil is 
fed through a nozzle adjacent to the ball or roller bearings and 
directed toward the clearance between retainer and bearing 
race. A small part of this oil enters the bearing and lubricates 
the rolling and sliding surfaces. The remainder is deflected 
by the retainer and races, carrying away heat and cooling these 
bearing parts. The amount of oil supplied to each bearing is 
controlled by orifices sufficient to maintain a safe operating 
temperature limit at the bearing. The oil also must keep the 
power loss in the bearing and the amount of heat which must 
be removed in the oil cooler to a minimum. 

This system has proved highly successful, but as pointed out 
in Mr. Puffer's paper, it is in direct violation of an early con- 
cept that high-speed antifriction bearings should be lubricated 
by a wick or dropper. The power loss in the bearing is natu- 
rally higher than when small amounts of oil sufficient only for 
lubrication are supplied by wick or dropper or when even larger 
amounts are atomized and supplied as an air-oil mist. How- 
ever, this system furnishes a bearing capable of carrying heavy 
loads safely and one which, when supplied with the proper 
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lubricant, can be depended upon under the bearing conditions 
occurring in aircraft operation. 


CHOICE OF LUBRICANT 


In the choice of a lubricant for an aircraft gas turbine, many 
factors must be considered. In the usual design, the lubri- 
cant, in addition to lubricating and cooling the bearings, also 
lubricates and cools the gear mesh and acts as a hydraulic fluid 
and lubricant for governing and control mechanisms. Natu- 
rally, each of these usages must be taken into consideration in 
reaching a decision. In making his choice the engineer is not 
always placed in an ideal position. He must consider the 
experience obtained from former designs as built under existing 
manufacturing methods. While he may modify his designs 
quickly and plan for the time needed to verify them, radical 
changes in manufacturing methods become much more dif- 
ficult and usually can be made only over a.long period of time 
The lubricant chosen must be a compromise satisfying as best 
possible the ,various usages to which it is being put within a 
given unit and possibly in units of different design in the same 
aircraft. If one of these usages proves to be more exacting 
than others, it is most likely to determine the choice. 


VISCOSITY OF LUBRICANTS 


Since the power loss in a bearing and also the starting torque 
required become greater as the viscosity js increased, it is de 
sirable to use a lubricant having as low viscosity as possible 
consistent with load-carrying ability and freedom from evapora- 
tion or boiling off of the lighter constituents at the higher 
operating temperatures encountered. This led to the use of a 
petroleum oil having a viscosity of 10 centistokes at 100 F 
(Army-Navy Aeronautical Specification MIL-O-6081, Grade 
1010 see Table 1 for properties) for many of the jet-propulsion 


PROPERTIES OF LUBRICANTS 


MIL-O-6081 MIL-O-6086 
Grade to10 Grade M 


TABLE | 
AF3519 
Grade 1005 

Specification 
Viscosity, centistokes 
at 210 2.53 1.63 
at 100F 10 min* 5.0 min* 
at oF 220 52 
at —20 F 685 115 
at —40F jo0o max* 400 max* 
at —65 F 2600 
at —67 F 40000 
Viscosity index 70 83 
Pour point, deg F 7omax* —75 max* 
Low-temperature 
stability, deg F 
Flash point, deg F 
Fire point, deg F 
Pressure-wear 
(min) 
Remarks 


“20 max* 


65 max* 
265 min* 


a 


225 min* 310 min* 


index 


15 
+ Antioxi- + Antioxidant Sulphurized load- 
dant cafrying im- 
prover added 


* Specification requirements 


gas turbines. However, because of the heavy loads on gearing 
and the wear characteristics of the gears, especially during early 
running, most builders of propeller-propulsion gas turbines 
have found it necessary to use a heavier oil in these units. 
Such an oil with wear-improver additive (MIL-O-6086, Grade 
M) (see Table 1 for properties) has been applied. 

In tests by the author's company, the grade 1010 oil was 
found to be satisfactory for operation in all our modern turbo- 
jet engines at temperatures above —30 F from the standpoints 
of control operation, lubrication of bearings and gears, and 
amount of lubricant pumped. Actually, the quantity of oil 
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pumped was less than 100 per cent of pump capacity at —18 F 
and below. It became necessary to obtain a lubricant of lower 
viscosity than grade 1010 for operation at temperatures below 
—30 F. This led to the development of grade 1005 petroleum 
oil now covered by Air Force Specification 3519 (see Table 1 
for properties). Tests in our gas turbines have shown grade 
1005 oil to be satisfactory from all standpoints at temperatures 
at least as low as —65 F. Many hours of operation in test 
cells and in flight have shown the grade 1005 oil to give satis- 
factory performance at all temperatures encountered. As 
given by Saul Barron? in a recent paper, the use of grade 1005 
oil has been approved for all temperatures for the J47 engine 
and for temperatures below +20 F for the J33 and J35 engines. 

The following additional data obtained from testing with 
grade 1010 oil point up the inadequacy of this grade for service 
at temperatures below —30 F: 


1 At —65 F, adequate lubrication was not provided at a 
speed of more than 28 per cent of top operating speed. 

2 Engine control was good down to —30 F and possibly 
down to —65 F. However, in the region near —65 F, control 
was sluggish and not deemed fast enough for reliable military 
service. 

3 At idle speed, oil flows of 100 per cent of pump capacity 
were obtainable down to —50 F (grade 1005 oil gave full pump 
capacity down to temperatures below —65 F). 

4 At idle speed oil flow was below 25 per cent of pump 
capacity at —69 F. 

5 Runs at —36 and —38 F oil-inlet temperature at top speed 
showed very low flow with no increase in flow for 7 and 71/2 
min after return to lower speeds. 

6 Runs at top speed with oil-inlet temperature below —40 F 
showed extreme restriction in flow with zero flow at —60 F, 
which remained zero despite return to idle speed 


As indicated in the foregoing, the experience of some aircraft 
gas-turbine builders has pointed to a need of a higher-viscosity 
lubricant for operation above +20 F and of a still higher viscos- 
ity with load-carrying additive where heavily loaded gears 
are involved. The experience of the author's company indi- 
cates that with accurately cut smooth gears, scuffing at high 
loads occurs at very low speeds only, and that heavy loads can 
be carried with little wear and without pitting or scuffing on ac- 
curately cut smooth surfaces lubricated with light oil. Hertz 
stresses as high as 120,000 psi have been carried on medium- 
hardness gears at high speed without scuffing or pitting, 
whereas a rougher surface will fail at about one half of this 
value. Rolls of hard material and fine finish have carried loads 
giving a Hertz stress of 350,000 psi without grief. The smooth 
ness of the surface appears to be the most significant factor 


TURBINE-BEARING REQUIREMENT 


After the gas turbine is shut down, heat stored in the tur 
bine wheel disk flows into the turbine bearing and, since the 
cooling-lubricant flow has stopped, the bearing heats up and 
evaporates most of the oil remaining on metal surfaces, leaving 
only a ‘“‘varnishlike’’ deposit. The standard roller bearing 
used in this location once had a roller retainer of free-machining 
yellow brass with sliding contact on the narrow end shoulders 
on the inner race. Upon starting-up, during the period before 
an adequate lubricating film had been established at the bearing 
surfaces of the retainer with the inner race and with the rollers, 
the dry bearing experienced seizure and considerable smearing 
of brass on the steel parts at these sliding surfaces. This soon 


2*‘Low Temperature Lubrication of Aircraft Engines,"’ by Saul 
Barron, Power Plant Laboratory, Air Materiel Command, presented 
at the SAE Annual Meeting, Detroit, Mich., January 8-12, 1951. : 
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TABLE 3 BEHAVIOR OF VARIOUS SEPARATOR MATERIALS UNDER DIFFERENT TEST 
PROCEDURES 


Procedure 
A, steady 
lubr. run 


Procedure B 


Procedure D, Procedure E2, 
baked oil — dry operation 
tion to failure to failure 


Procedure C, 
5 delayed 


lubr. starts 


Separator material 
Leaded yellow brass 


Chromium plate 


Silver plate 


Silver-lead-indium plate 


85-12-3 lead-tin-copper 
plate 


97-3 tin-copper plate 


No metal 
transfer 


No metal 
transfer 


No metal 
transfer 


No metal 
transfer 


No metal 
transfer 


multiple starts 

Very slight 
transfer 

No transfer; 
wears inner 
race 

No metal crans- 
fer 


No metal trans- 
fer; some 
wear in pock- 


ets 


Very slight 

cranske 
tact areas 
polished 

Slight metal 
transfer; con- 
tact areas 


t; con- } 


Noticeable 
transfer 

No transfer; 
serious wear 
on inner race 

Trace of silver 
on inner race 


Slight metal 
transfer 


No metal trans- 
fer 


Slight metal 
transfer 


3.77 min avg 


292 min avg; 
plate worn off 
in small areas 

115 min; plate 
worn off in 


spots 


81 min; much 
plating worn 
off in pockets 
and on lands 

9.4 min; heavy 
metal transfer 
to rolls and 


large but pol- races 


ished 


Nores 
Procedure A Steady Lubricated Run. Operation is continued for 24 hr with grade 1010 oil furnished each 
bearing at rate ofo.s;ogpm. Bearing temperatures are maintained at 248 F. 

Multiple Starts. Oil is fed continuously to each bearing at rate of 0.5 gpm, and bearing tem- 
peratures maintained at 248 F. Seventy-five starts are made with an operating period of 2 
min and an off period of 5 min. 

Delayed Lubrication Starts. After operating bearings for 5 min with normal lubrication, they 
are stopped and heated to 369 F. After 2 hr in this temperature, the roller bearings are star 
dry, and 10 sec later oil is admitted. After 5 min running, this procedure is repeated until 
five starts have been made. 

Baked Oil Operation to Failure. Roller bearings are installed clean and dry and are heated to 
266 F. Oil is turned on and they are operated at this temperature with oil fed for 5 min. 
They are stopped and heated to 425 F and maintain this temperature for 2 hr. After cool- 
ing to 369 F, roller bearings are operated without lubrication to failure. 

Dry Operation to Failure. New bearings are operated with oil lubrication for 5 min. Thi 
are then removed and cleaned in a volatile hydrocarbon solvent, then dried and replaced. 


Procedure B 


Procedure C 


Procedure D 


Procedure Ex 


They are operated withour lubrication to failure. 


TABLE 2 COMPARISON OF RUNNING TIME TO FAILURE OF 
95-MM ROLLER BEARINGS WITH BRASS AND SILVER-PLATED 
SEPARATORS BY PROCEDURE D* (BAKED OIL OPERATION TO 
FAILURE) 
Time to failure, min———-—-- ~ 
Brass separator Silver-plated separator 
4-17 409 
6.81 72 
0.32 395 


3.77 avg 292 avg 


" ® See end of Table 3 for description 


led to failure of the bearing. To determine the mechanism of 
these failures and the means of preventing failure, a test pro- 
gram on 95-mm roller bearings was set up in the Thomson 
Laboratory of the author's company. Results of this test pro- 
gram have been published in a paper by Dr. D. F. Wilcock and 
F.C. Jdnes.* Tables 2 and 3, taken from this paper, show the 
effect of plating on the running time to failure and on metal 
transfer. 

Under procedure D, consisting of operating to failure of roller 
bearings, which after a previous 5-min run with grade 1010 oil 
had been dried out for 2 hr at 425 F, silver-plated retainers 
lasted on an average of 77 times as long as the unplated retainer 
(292 min against 3.77 min). This was better than any of the 


*“Improved High-S Roller Bearings,’ by D. F. Wilcock and 
F.C. Jones, Lubrication Engineering, vol. 5, June, 1949, pp. 129-133. 


other platings. Table 3 also shows that the bearing with silver- 
plated retainer gave improved test performance on the other 
test schedules. No difficulty was experienced with any of the 
separators or retainers tested with continuous lubrication. 
Roller bearings with silver-plated retainers applied adjacent to 
the hot turbine wheel disks of aircraft gas turbines give excel- 
lent performance in service 

Since the cited paper* was prepared, tests made by the Thom- 
son Laboratory of the author's company have shown retainers 
of Monel metal to have 3 to 4 times the life of silver-plated 
yellow-brass retainers. A modified ‘‘H'’ Monel was used. 
This would indicate that retainers of Monel metal may permit 
applications at still higher temperatures 


BALL-BEARING FAILURE 


It is important that ball or roller bearings have sufficient 
clearance so as to prevent binding and the resultant loading 
from unequal temperatures of inner and outer races, whether 
caused by heating from friction in the bearing or from conduc- 
tion from hot parts. Evidences of such insufficient clearance 
have been discovered in early testing of some units. In an ef- 
fort to determine the causes of failure in high-speed ball bear- 
ings and to verify deductions from indications on test, a labora- 
tory program was undertaken on 50-mm medium series ball 
bearings, number 310, operating at 13,200 rpm. With a radial 
load of 30 Ib and a thrust load of 200 to 300 Ib, failure could be 
produced by lack of oil or by elimination of interna] clearance 
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due to heating of the inner race if combined with passage of 
dirt through the bearing. No failure was produced by any of 
the following when acting alone: 


1 High thrust. 

2 Reverse thrust. 

3 Unbalanced radial load with vibration at a frequency 
equal to the rotational speed 

4 Elimination of internal clearance. 

5 Lots.of dirt (carborundum, steel chips, cast-iron chips, 
or aluminum chips)—traces were marked but no failure re- 
sulted 


During this test program, bearings were stopped before com- 
plete failure, and tracking observed on the races and balls 
showed three pitted areas separated by two shiny bands made 
by pure rolling. This phenomenon was explained in a paper‘ 
presented to this Society 2 years ago. Further laboratory tests, 
which have been made since the paper was published, have 
shown that pitting due to slipping was experienced by these 
ball bearings when operated dry under delayed lubrication 
starts of 10 sec, in accordance with Schedule C shown in Table 
3.° Therefore, failure of these ball bearings could be expected 
if they were operated after being subjected to the same delayed 
lubrication starts successfully handled by the roller bearings 
with silver-plated. retainers previously referred to. This 
would indicate that ball bearings should not be applied in loca- 
tions where the lubricant can be evaporated at shutdown, unless 
lubrication can be provided prior to again starting up. 


LARGER-SIZE ROLLER BEARINGS 


In extending the application of ball-or roller bearings in 
addition to limiting loads and DN-vaiues (diameter multi- 
plied by speed), consideration must be given to the method of 
lubrication and the design proportions of the bearing. The 
standard method of lubrication had been to supply oil by a 
single jet and to drain from both sides of the bearing. In a 
study to determine operating characteristics of a 140-mm light 


* The Mechanism of Lubrication Failure in = d Ball Bear- 
ings,"’ by F. C. Jones and D. F. Wilcock, Trans. ASME, vol. 72, 1950, 
pp. 817-823 
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series roller bearing at 7500 rpm, a test program was initiated 
on the bearing test stand at the bearing center of the Thomson 
Laboratory. In attempting to operate with this standard 
method of lubrication, some bearings could not be brought up to 
full speed because of chatter, while others operated very noisily 
at full speed. Examination showed the brass separators to be 
heavily marked on diagonally opposite portions of the lands 
riding on the inner race, indicating a tendency of the separators 
to cock and cause heavy bearing on the narrow lands. Sub- 
stitution of silver-plated separators showed very little gain 
Several methods were found to obtain successful running, as 
follows: 


1 Reduction in the running clearance between the separa- 
tor and the inner race, thus limiting the amount of tipping per- 
mitted. 

2 Increasing the width of the separator and inner race. 

3 Changing material of separator to Monel metal 

4 Changing the lubrication method to provide an oil jet on 
each side of the bearing and to restrict the drain on one side. 


CONCLUSIONS 


Experience gained from the use of high-speed ball and roller 
bearings in aircraft turbosuperchargers and aircraft gas turbines 
provides much of the information needed for the successful ap- 
plication of these types of bearings to new designs. Some fur- 
ther basic data are available from laboratory tests. However, 
both of these sources fail to provide all the information re- 
quired. Much more basic data applicable to new and more ex- 
acting designs should be made available to engineers. This 
should include studies involving designs of bearings, materials, 
and lubrication for temperatures in excess of those in present 
applications. These additional basic data can best be obtained 
from laboratory tests of bearings rather than from the more 
difficult, slower, and more expensive tests in aircraft gas tur- 
bines. 
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guage of other people in the company and making it look logical 
and attractive to them 


GOOD BUSINESS THINKING 


In closing, we want to consider the problem of good business 
thinking by research and engineering people. It becomes evi- 
dent from the things we have considered here and of the ob 
servations we make every day that it becomes more and more 
necessary for technical people to assume responsibility for the 
business aspects of their work. We have all heard technical 
people complain in the past that they were not getting a fair 
share of the rewards of society for the contributions that they 
are making. No doubt a good bit of this has been their own 
fault, and it is gratifying that technical people today are taking 
courses in economics and in business management, along with 
their technical training. 

Along this line, we as technical people must take an interest 
in our projects from the standpoint of markets and costs. 
These things must be considered in our choice of projects and 
our techniques for solving them. The analysis of markets is 
no longer simply a matter of getting an opinion on the sal- 


ability of an article as a “‘yes’’ and ‘‘no’’ answer. It is a 
problem of evaluating what technical solution would have a 
marketable value. This type of market analysis has come to be 
known as “‘technical-economic analysis.’ It is entirely pos- 
sible to do a very perfect development job on a device that no 
one wants. 

Also, it is well if we as research and engineering people 
know something of the financial management problems of the 
company. For example, any efficient research department will 
probably come out with more ideas than the company has ven 
tured capital to develop, and some will need to wait on the 
shelf. Research should not be discouraged at this and should 
be helpful with information on which projects offer the most 
promise and would take the least time regarding the investment 
in production facilities and sales expense to bring them to the 
point where they can be profitable. 

In closing, I would like to say that I have written a fairly 
large order for research. We may not be able to come up to these 
ideals but it is a great deal of fun trying to apply these few 
simple and proved principles, and there is real satisfaction in the 
results 





WANTED—ENGINEERS 
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CHAIRMAN, GUIDANCE COMMITTEE, ECPD. 


ENGINEERING OPPORTUNITIES AND REWARDS 


INCE the beginning of the Korean war, nearly every news- 
paper has been carrying help-wanted advertisements for 
engineers in their columns. The shortage of engineers 

becomes greater with each passing month and has now reached 
a stage much more critical to the defense effort of the Nation 
than is the shortage of carbon steel, structural steel, alloy 
steel, stainless steel, copper, copper-base alloys, and aluminum. 
With the increased spending for armaments which will now 
occur due to recent acts of Congress, we can anticipate an engi- 
neering manpower shortage, the severity of which will have 
no previous equal in any nation, which may easily result in a 
perceptible change to our existing social order. 

There are now well over 400,000 engineers employed in all 
branches of the profession and, using conservative figures, we 
are now short well more than 95,000 engineers. The demand 
for engineering graduates every year in the foreseeable future is 
placed at not less than 40,000, and reliable data indicate the 
demand is close to 45,000. This is after 52,000 engineers were 
graduated in 1950, the largest class ever to graduate, and 38,000 
in 1951. These engineering graduates were immediately ab- 
sorbed, and the smaller class of 1952, which numbers about 
25,000, will all be promised long before graduation day. The 
1953 class, on the basis of present enrollments, will be a scant 
19,000, and the 1954 class is expected to be even lower. Local 
draft boards may already have drafted a sufficient number of 
young men for the military service who are technically inclined 
to reduce the number of graduates to an insignificant low in 
1955 

The present demand for engincers is not due entirely to our 
defense effort. At least 30,000 engineers each year are needed 
in this country for normal replacements and growth. The 
military services take in the order of another 15,000 engineers 
annually. Industria] research and development have increased 
more than 500 per cent since the beginning of World War II 
while the number of scientists and engineers has barely doubled. 
To this demand there must, of course, be added the large num- 
ber of scientists and engineers who are now in government re- 
search. 

From the best information obtainable at present, Russia is 
now producing 30,000 graduate engineers per annum from uni- 
versitics and 70,000 graduates from technical institutions. It 
should therefore be apparent to everyone in the engineering 
profession that, in so far as guidance work is concerned, we are 
very much behind schedule and every effort possible must be 
expended to keep the “‘pipe line’’ filled through which tech- 
nical personnel are educated and developed. 

I am not at all satisfied that industry is now using engineers 
efficiently. An engineer's training makes him easily adaptable 
to nonenginecring positions in industry and many are now so 
engaged. Proper utilization of engineers in industry is now 
absolutely necessary if we are to make our maximum contribu- 
tion to the nation. 

It is unfortunate that it was necessary for so many engineers, 
both experienced and otherwise, during the 1930's to accept 
nonengineering positions to earn a livelihood. Many of these 
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men are lost forever to the profession and this displacement, I 
believe, is one of the principal causes of our present shortage of 
engineers. 

It is inevitable, therefore, that the shortage of engineers will 
create unparalleled opportunities for both men and women 
entering engineering study during at least the next ten years. 
I have been informed that one large electrical manufacturing 
concern announced lately it was planning to recruit 500 women 
college graduates in engineering, sciences, and mathematics to 
hélp the engincering-trained men in its organization. As the 
shortage of qualified men becomes more acute, the opportuni- 
ties of qualified women in engineering becomes greater than 
ever before. Many young women with an aptitude for mathe- 
matics, the physical sciences, and English have become very 
successful in engineering. 

Considering the United States as a whole, the average engi- 
neer is in the same earnings class as the physician and the law- 
yer. Like them, his earnings vary widely with his ability and 
with business conditions as a whole, being significantly higher 
during booms and much lower during depressions. The median 
earnings for beginners, that is, those who have just been granted 
their college degrees, is now about $3750 per year. The me- 
dian earnings of engineers with 25 years of practice is now near 
$8000 per year. The earnings of those who remain in the 
strictly technical brackets is less than those who take on ad- 
ministrative dutics. There is, as in every other profession, a 
minority who lack the drive, or the teamwork personality, to 
achieve high earnings, and at the other end of the scale, there is 
a minority embracing those who reach $15,000 or more about 
20 or 25 years after graduation. 

As in all careers, and especially in the professions, the rewards 
of engineering may be regarded as coming from several sources, 
such as, 


(4) Personal satisfaction with che actual activity of the 
occupation. 

(6) Social satisfaction because of the usefulness of the serv- 
ices rendered. 

(c) Financial satisfaction arising from the earnings received. 


ECPD AND ITS OBJECTIVES THROUGH STUDENT GUIDANCE 


It would not be remiss at this time to review what the En- 
gineers’ Council for Professional Development is all about. 
Back in October, 1932, ECPD was organized for the purpose 
of promoting the welfare of individual engineers. During the 
early 30's a great need existed for a joint program: by all of the 
engineering societies for the purpose of creating more respect 
for engineering as a profession and at the same time estab- 
lishing a recognized procedure for certification. ECPD has 
now been in action for nearly twenty years and, although its 
work will never be finished, its accomplishments to date have 
benefited the engineering profession greatly. 

Probably the most conspicuous of ECPD's accomplishments 
is its program of accrediting engineering curricula which has 
been conducted by its Education Committee. As of October, 
1949, some 991 curricula had been inspected and evaluated, and 
734 accredited at 146 degree-granting institutions in the United 


States. Twenty-five curricula had been accredited at 13 tech- 
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nical institutes in an initial extension of the accrediting pro- 
gram to this type of training. 

Like any other organization, ECPD must depend upon the 
efforts of individual members of its engineering societies’ affili- 
ates who are interested in and have become familiar with its 
objectives. These objectives are: To co-ordinate and promote 
efforts to attain higher professional standards of education and 
practice; greater solidarity of the engineering profession; and 
greater effectiveness in dealing with technical, economic, and 
social problems. 

ECPD is not an independent body but derives financial sup- 
port and its administrative personnel from its constituent or- 
ganizations. 

One of the basic ECPD concepts is that there are four nor- 
mal stages in the life of the engineer and the profession as a 
whole must recognize that it has a responsibility in cach stage 
as the engineer advances through life. The four stages are: 


The precollege stage. 

The undergraduate stage. 

The engineer-in-training stage. 

The stage of full professional practice. 


The Guidance Committee of ECPD is interested in the firsr, 
or precollege stage, and we concern ourselves mostly with stu 
dents at the secondary-school level who are qualified to enter 
the engineering profession. It is our purpose to provide these 
students with a means for educational and vocational orienta- 
tion with respect to the opportunities and responsibilities of the 
profession. Our most important work is to insure that only 
those having the personal qualities, aptitudes, and capacities 
required of engineers will seek entratcé to the profession 
through engineering schools. The Committee's objectives, 
as set forth in ECPD’s Charter and Rules of Procedure, are as 
follows: 

“The Guidance Committee shall develop, and review regu- 
larly, methods for guiding young men who seck entrance to the 
engineering schools.so that those who enter will have the high 
quality, aptitude, and capacity required of engineers in the 
particular branches of engineering that they select. The Com- 
mittee shall develop, and modify when necessary, an active 
program of co-operation with engineering and other groups so 
that the guidance methods developed will be put to uscful 
purpose. The Committee shall report annually what response 
has been received to its program."’ 

The attainment of the Committee's principal objectives in- 
volves 


1 ‘The supplying of information to each student or poten- 
tial student concerning the qualifications essential for success 
in the profession of engineering. 

2 ‘Continuing assistance to the various local enginecring 
groups and their agencies which guide high-school students in 
the selection of first-year college curriculum. 

3 ‘‘Stipulation of a more active participation of the local 
organization of ECPD constituent societies in the active pro- 
motion of ECPD objectives at the community level."’ 


HOW THE ECPD GUIDANCE COMMITTEE FUNCTIONS 
. 


The national ECPD Guidance Committee, at present, is com- 
posed of eleven members. The United States has been sub- 
divided into eight regions, each of which has a regional chair- 
man who is a member of the Guidance Committee. The regions 
are as follows: 


Region I; New England. 
Region II: New York and New Jersey 
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Region III: Pennsylvania, Maryland, Delaware, District of 
Columbia. 

Region IV: Virginia, North Carolina, South Carolina, Ten- 
nessee, Mississippi, Alabama, Georgia, Florida. 

Region V: Michigan, Indiana, Ohio, Kentucky, West Vir- 
ginia. 

Region VI: North Dakota, South Dakota, Nebraska, Wis- 
consin, Minnesota, Iowa, Michigan, Illinois. 

Region VII: Oregon, Washington, California, Nevada, 
Idaho, Utah, Arizona. 

Region VIII: Wyoming, Colorado, New Mexico, Kansas, 
Oklahoma, Texas, Arkansas, Louisiana. 


Canada will also be subdivided into four regions, each region 
being similar to a division of the Engineering Institute Com- 
mittee zone system. It is expected that Alaska and Hawaii 
will each be one region 

Every state in each region in the United States will have a 
state chairman who will be selected by the regional guidance 
chairman. The state chairmen, in turn, will select cheir 
county, city, and town chairmen. The National Guidance 
Committee has no intention of interfering with local procedure 
or autonomy and the national network will disseminate infor- 
mation as to guidance methods used in various localities which 
seem to have advantage and which other localities may wish to 
adopt after trial. 

We believe that the work of guidance can best be accom- 
plished by having regional and state guidance committees 
come under the leadership of ECPD. The ECPD Guidance 
Committee is recommending to its regional chairmen: 


1 State and local forums for discussion of improved methods 
of procedure. 

2 The exchange of ideas as to how best to obtain the co 
operation of boards of education and high-school principals. 

3 Organization of a speakers’ bureau which will cover com- 
pletely the field of engineering—at least, civil, electrical, me- 
chanical, mining, and chemical engineering. 

4 The accumulation of lists of publications now available 
to aid those engineers who volunteer to engage in this valuable 
contribution to industry, to the profession, and to the coming 
generation of American citizens 


Recently the Engineering Manpower Commission of the 
Engineers Joint Council has contacted by mail some 23,000 
high-school principals, sending cach a copy of our booklet 
‘Engineering as a Career,’ and we are requesting our regional 
and state organizations to follow up these contacts as soon as 
possible. 

Engineers Joint Council recently scheduled in Pittsburgh a 
full-scale meeting of engineers from various societies through- 
out the United States. At that meeting facts about shortages 
of engineers were discussed in detail and the delegates were 
urged to set up or assist in local programs to counteract the 
shortage. Recent action by Charles E. Wilson, Defense Mo- 
bilizer, in setting up a commission for specialized manpower, 
headed by Dr. Arthur Fleming, may help in solving some of the 
problems concerning the manpower shortage. Engineers Joint 
Council has suggested to Dr. Fleming that steps should be taken 
in halting the employment of engineers in positions that do 
not have to be filled by technical men in both industry and the 
armed forces. The Council further implored the new com- 
mission not to shut off the flow of students to engineering col- 
leges in the attempt to maintain an army of 3,500,000 men. 

The flow of high-school graduates to enginecring colleges 
and technical schools would, with our present guidance or- 
ganization, be maintained except for interference by the Selec- 
tive Service system. 





Decemser, 1951 


The Engineering Manpower Commission and other inter- 
ested groups are urging deferment of an adequate number of col- 
lege students in engineering and science at undergraduate and 
advanced levels. A bill was introduced in Congress to make 
this deferment mandatory but it failed to be enacted into law 
All deferments are therefore acted upon at the local level. 


STUDENTS AND COUNSELORS 


It should be remembered by all persons interested in student- 
guidance work that high-school graduating classes are now 
composed of boys and girls who were born in the depression of 
the carly or middle 1930's. Many of their parents have lived 
on relief and the children have been exposed to a philosophy of 
life quite foreign to the system of government under which we 
received our elementary education. 

High-school counselors are usually to be found part of the 
faculty and in many instances have between 200 and 300 stu- 
dents to counsel not only in engineering but also in other pro- 
fessions and vocations. In a good many instances, these coun- 
selors have the dual job of acting both as parent and counselor. 

It should be mentioned at this time that, while we live under 
a war and peace economy, high-school teachers who are good 
counselors and reside in industrial areas are exposed to the lure 
of higher salaries offered by industrial concerns who are con- 
tinuously in the market for trained men in the field of personnel 
work. Many good high-school teachers and counselors were 
lost to industry during World War II and the same thing is 
happening now. Counselors who are part of the high-school 
faculty must not only maintain their home-room discipline but, 
in some instances, teach as many as one-half dozen or more 
classes per day. Therefore it should be apparent to everyone 
that any assistance which they can receive in guidance work 
will be greatly appreciated. 

Those of us who are interested in guidance and have been in 
direct contact with boys and girls of the present high-school 
age, cannot help but have been impressed not only with their 
high level of intelligence but also with their sincere and earnest 
desire to become good citizens. It is the speaker's opinion 
that at ne time in our country’s history have we, on the aver- 
age, produced better high-school students in spite of the time 
and circumstances under which we now live. 


WHAT APTITUDES ARE REQUIRED? 


The best prospect for successfully completing the engineering- 
college course is the industrious high-school student who 
shows: 

1 Ability to get along well with his fellow students. 

2 Scholastic proficiency, particularly in mathematics, the 
physical sciences, and English. 


Students who score in the top third of their class on standard- 
ized tests in mathematics and physical sciences should be en- 
couraged to follow the strongest sequence of English, mathe- 
matics, and the science courses available tothem. In this way 
they can best prepare themselves for entrance to the ee 
college of their choice. 

Aptitude tests which are considered to be capecially useful 
for seventh through twelfth-grade students are available 
through the Cooperative Division, Educational Testing Serv- 
ice, 20 Nassau St., Princeton, N. J. These tests, now being 
used in several areas, are achievement tests in mathematics, 
physical science, and English and have been found repeatedly 
to yield good predictions of scholastic success in engineering. 

In many engineering colleges a mathematics test of the appro- 
priate level has provided better prediction for entering fresh- 
men than a scholastic aptitude test. A scholastic aptitude 
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test often predicts about as accurately as do secondary-school 
grades. Good scholastic aptitude tests, such as the American 
Council on Education Psychological Examination for High 
School Student's or the Scholastic Aptitude Test of the College 
Entrance Examination Board, could be used. 


RECOMMENDATIONS 


I want to close this talk by leaving with you ten suggestions 
which, if followed, I am sure will help to reduce the shortage of 
engineers in the future. They are: 


1 Give every assistance to your ECPD state chairman in 
organizing guidance committees. 

2 All ECPD state chairmen should notify the Selective 
Service authorities in their states that guidance committees are 
available to every draft board for consultation regarding defer- 
ment of technically inclined high-school students. 

3 The ECPD Guidance Committee in every area should 
tlotify the local high-school principals and counselors that their 
committee is available and ready to assist in counseling stu- 
dents who wish information in connection with an engineering 
education. 

4 The ECPD Guidance Committee in every area should 
learn who the honorary chairmen and the chairmen of the high- 
school science clubs are and inform them that speakers arc 
available to talk to the clubs about the possibilities existing in 
the engineering profession. 

5 State and local ECPD guidance committees should hold 
forums for discussion in improved methods of procedure. 

6 The state and local ECPD guidance committees should 
suggest to local professional-engineering chapters, sections, 
councils, and other engineering groups that at least one of their 
meetings this winter should concern itself with the shortage of 
engineers. 

7 Every member of the engineering profession should in- 
form his clients, associates, friends, and neighbors of the exist- 
ing critical shortage of engineers with the purpose of directing 
more young people into the profession, and guidance committee 
should also attempt to convince a great many engineers now re- 
tired that at least for the next few years they should again as- 
sume an active part in the work of the profession. 

8 Where industry is not using engineers to the full extent of 
their ability, the local ECPD committees should find ways and 
means of bringing the matter to the attention of the proper 
officials directly concerned. 

9 Where our armed forces are known not to make the most 
suitable use of engineers who have been called or drafted into 
the service, the regional chairman of ECPD should obtain and 
forward complete information to the National Guidance 
Committee. 

10 All engineers and others interested in guidance work 
should send to their local ECPD guidance committee sugges 
tions that may improve engineering guidance and the names 
and addresses of those qualified to serve on regional committees 
or otherwise contribute to the progress of guidance work. 


THE ECPD Guidance Committee referred to in this article 
consists of Willis F. Thompson, chairman; Ernest Hartford, 
executive assistant secretary ASME, secretary; and L. M. K 
Boelter, Los Angeles, Calif.; M.D. Cooper, Pittsburgh, Pa., 
M. S. Coover, Ames, Iowa; A. J. Ferritti, Boston, Mass ; 
Roy M. Green, Lincoln, Neb.; H. P. Hammond, State College, 
Pa.; A. R. Hellwarth, Detroit, Mich.; G. K. Hickin, New 
York, N. Y.; J. H. Lampe, Raleigh, N.C.; G. B. Moxon, Mon 
treal, Canada; and C. L. Svenson, Austin, Texas.—Eprtor. 
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The ENGINEER and 
th AMERICAN WAY of LIFE 


By J. CALVIN BROWN, PRESIDENT ASME 


UR forefathers very wisely recognized the need for 
technological advancement at the very beginning of our 
nation. The need for technological devices was recog- 

nized and incorporated into our Constitution, Article I, Section 
8, subdivision 8, which reads: 

‘To promote the progress of science, and useful arts, by secur- 
ing for limited times to authors and inventors the exclusive 
right to their respective writings and discoveries." 


EARLY DAYS OF AMERICAN TECHNOLOGY 


Why was Article I, Section 8, subdivision 8, placed in the 
Constitution? Prior to the Revolution, and for several genera- 
tions before rhe separation of the thirteen Colonies from the 
mother country, Great Britain, the inhabitants of the Colonies 
had suffered from restraints that ruined their manufactures 
and commerce. In (1718, Maryland and Virginia produced iron 
for exportation to England. We know:from a parliamentary 
report, that in 1731, and in New England, there were only 6 
furnaces, 19 forges, a slitting mill, and a nail factory. The next 
year the English Parliament prohibited the exportation from 
one Colony to another or to England of hats made in the 
Colonies. This shortsighted condition on the part of Parlia- 
ment continued and in 1750, Parliament forbade the erection or 
operation in the Colonies of a mill or other engine for slitting 
or rolling of iron or any furnace for making steel, and im- 
posed a penalty of £200 sterling for each contravention of the 
law. 

Again, Parliament, in 1752, banned the exportation to the 
Colonies of tools for use in the making of fabrics from linen or 
cotton, and in 1875, two years after the treaty of peace between 
England and the Colonies and two years before our Federal 
Constitution was framed, Parliament prohibited, by law, the 
emigration of mechanics and workmen familiar with the manu 
facture of iron and forbade the exportation not only of engines, 
machines, or tools useful in the processing of iron, but even the 
models and plans of such mechanisms and implements. In 
other words, the British Parliament attempted in every possible 
way to suppress any Colonial] efforts to establish industry. The 
Colonia! period was a machineless age, and President Washing 
ton made a recommendation to the Congress that the Congress 
give effectual encouragement to the exertion of skill and genius 
at home 

How well the framers of our Constitution and the Congress 
of that day encouraged technological advancement is indicated 
by the present position occupied by the United States indus- 
trially and technologically in the family of nations. I assert, 
without fear of contradiction, that the encouragement given 
to scientists and engineers in the United States has stimulated 
scientists and engineers to originate the major portion of the 
important industrial and basic inventions for the past 175 years, 
and facilitated rapid development of new discoveries in 
the United States to an extent greater than that of any other 
nation 


Presented at the Dinner during the Fall Meeting, Minneapolis, 
Minn., September 25-28, 1951, of Taz American Society or MECHANICAL 
ENGINEERS 


OUR ECONOMIC POSITION IN THE WORLD 


Today the United States has a population, as of April 1, 
1950, of 153,697,361—according to Roy V. Peel, Director, Bu- 
reau of the Census—and represents 7 per cent of the world’s 
population and 6 per cent of the world’s area, Yet, during the 
brief period of this nation’s existence, 7 per cent of the world's 
population has 46 per cent of the world’s electric power, 59 per 
cent of its steel capacity, and 33 per cent of its railroads. The 
United States drives 80 per cent of the world’s automobiles, uses 
60 per cent of all telephone and telegraph facilities, owns 50 per 
cent of the world’s radios, and 92 per cent of its modern bath- 
tubs. Europe, roughly, has a population of 500,000,000 while 
Asia has a population of more than one billion, and yet the 
150,000,000 people of the United States have more purchasing 
power than the entire populations of Europe and Asia. 

When we consider our consumption of products, we find that 
the United States alone consumes 50 per cent of the world’s 
rubber, 35 per cent of all tanned leather, 65 per cent of all silk, 
35 per cent of all wool, 24 per cent of all cotton, and over 50 per 
cent of the world’s coffee. It is very evident that this nation 
is progressive, industrious, and has a higher standard of living 
than any other nation. Our progression can be attributed di- 
rectly to technological advancement and the free-enterprise 
system which is a part of the American way of life. This nation 
is founded on ehe principle of equal opportunity for all, and 
individuals with lowly birth have risen to high places. 

Illiteracy in the United States has steadily declined ana of the 
then 106,000,000 persons in October of 1947, who were 14 years 
of age and over, about 2,800,000 or 2.7 per cent were unable to 
read or write, cither in English or in any other language 
In 1870, in the United States, approximately 20 per cent were 
illiterate and in 1880, 17 per cent; by 1920, 6 per cent, and in 
1930, 4.3 per cent, which shows a steady decrease in illiteracy 
For instance, in 1930, illiteracy among native whites in the 
United States averaged 1.5 per cent, and among negroes 16.3 
per cent. Among the foreign-born whites, the average was 
9.9 per cent, ranging from 0.3 per cent among Scots, 0.6 per 
cent among English and Canadians, and 36.9 per cent for 
persons from the rest of the world. Statistics show that in the 
Middle East, from India to Egypt, and from Russia to the Indian 
Ocean, the percentage of illiteracy is over 95 per cent. 

The significance of illiteracy is not merely that the people 
are unable to read or write in any language, but it is that so- 
ciety has no place for education. In the United States, and 
under our American way of life, we cure illiteracy by building 
schools and compelling children to attend classes. The gradu- 
ates from these schools take their place in our society. What 
happens in a backward country? Every child put in a school 
comes out unfitted to play his normal role in his own society 
There are factors in the Near East and Asia among the backward 
countries that oppose education. One of them is tradition. A 
second is religion. A further factor opposing education in 
Asia and the Near East is the concentration of wealth in the 
hands of 1 or 2 per cent of the population. 

Perhaps some readers are familiar with an article entitled, 
“U.S.A., The Permanent Revolution,”’ published in the Febru- 
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ary, 1951, issue of Fortune. Thereafter, this article was repro- 
duced in book form under the same title, and is now available 
in bookstores. I have réad this book with keen interest. This 
book points out some figures recently made public by the 
Federal Reserve Board that four out of ten American families 
possess at least $5,000 of assets over liabilities, and that nearly 
one family in ten has net assets of $25,000 or more. Thus, in 
the American way of life, we do not operate on just a capital- 
istic system, but we have a capitalistic people. According to 
the authors of this book, the American way of life is based upon 
two important elements—one, the particulars which Americans 
do not expect other peoples to share with them, inasmuch as 
they are peculiar to Americans, and the other, certain univer- 
sals which Americans believe belong to all mankind and the 
nature of which it is the American task to unfold. Thus, under 
the first classification, and according to the authors, the Ameri- 
can admits that his society is materialistic; that standardiza- 
tion is an essential of the way of life; and that conformity is a 
danger he must watch and learn to counteract. The American 
way of life is of the creative type and can be achieved through 
decentralization, that is to say, through a diversity of opera- 
tions. 


SOCIOLOGICAL EFFECTS OF TECLANOLOGY 


From a certain point of view, most of the great problems of 
our time have arisen from the more or less violent impact of 
technology on the institutions and beliefs of mankind. 
Throughout the civilized world the technical revolution has 
shaken not only our governments but the most elementary 
concepts of government. It has created the social problem as 
we know it in the modern terms. And while in one sense set- 


ting men free, or giving them new hope of freedom, it has in 
another sense threatened them with new forms of enslavement. 
One of the great achievements of the American system has been 
its ability to absorb, and even to encourage, the technical revo- 


lution, without forfeiting its own basic characteristics. Never- 
theless, the action and counteraction between the two has given 
rise to formidable problems. It is essential, therefore, in facing 
the problems of free men, to have a clear idea of just what the 
technical revolution is. The United States has contributed 
many inventions to the technical store but its greatest and 
most enduring contribution has been in assembling and organiz- 
ing inventions to mass-production ends. 


MINNESOTA'S NATURAL GIFTS 


The American way of life and technological advancement in 
this country are well represented and illustrated by the indus- 
tries in the State of Minnesota. This great state has an area of 
84,068 square miles and ranks eleventh as to state areas in the 
United States. It was the thirty-second state to be admitted to 
the Union. It has a population, according to the 1950 census, 
of 2,967,210. The principal cities of this great state are, of 
course, Minneapolis, Saint Paul, and Duluth. I would say, 
from what I have read and seen, that Minnesota is keenly alive 
to industry and to the health and happiness of its citizens. 
Certainly the existence of more than 11,000 lakes, with parks 
and recreational facilities throughout the state, should keep 
its population happy. I am keenly aware of that God-given 
gift which is theirs. Being a Californian, I am somewhat 
envious of the water that you are provided with. 

Minneapolis owns 131 parks covering 4777 acres, of which 
about 1000 acres are outside the city limits. The system em- 
braces a playground or neighborhood park for every square mile 
of residential area and more than one acre to each hundred of 
your population. The mighty Mississippi has its source in 
Minnesota. From a geographical standpoint it is interesting 
to note that at the close of the Revolution, the Treaty of Paris 
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was supposed to establish the northwest boundary of the 
United States and defined it as passing through Lake Superior to 
the long lake, thence through the long lake to the Lake of the 
Woods. Later, however, no one was able to determine which 
lake was the long lake for the reason that any lake in Minnesota, 
for instance, that was not round would have to have a dimen- 
sion that is longer than it is wide. However, to settle the dis- 
pute, Daniel Webster and Lord Ashburton conferred in 1842, 
and acknowledged that Old Grand Portage or the Pigeon River, 
to which it gave access, would make a reasonable compromise 
and this settled the boundary at this point. The British failed 
to guess that in settling the boundary the chief source of iron in 
the New World, the Mesabi iron range, would lie in the United 
States. Furthermore, the northern boundary of Minnesota, 
known as the Northwest Angle, is the most northern part of 
the United States exclusive of Alaska. 

Minnesota is known throughout the United States for its 
justly famous Minneapolis Symphony Orchestra and likewise 
known for the world-famed Mayo Clinic of Rochester. I think 
that almost any person requiring an operation thinks longingly 
of going to the Mayo Clinic. 

The University of Minnesota is far-famed, and this year it is 
celebrating its hundredth anniversary as the University was 
founded in 1851. This famed University has an endowment of 
$33,000,000. with a student enrollment of 25,343 and a faculty 
of 3711, which means that there is one instructor or professor for 
every seven students. Our Society has maintained a student 
branch at this University since 1913, and the same year the 
Minneapolis and the Saint Paul Sections of our Society were 
organized, the two sections merging in 1934. The last official 
list of membership shows that the Minnesota Section has 313 
members. 

As I previously stated, the industries in Minnesota well illus- 
trate the American way of life as I have previously here defined 
it, according to my concept. 


LUMBER, WOOD PRODUCTS, AND AGRICULTURE 


Minnesota is the home of Paul Bunyan, the mythical giant 
lumberjack who logged two townships at a time, uprooted 
trees in order to comb his beard, and had his camp griddle 
greased by boys using sides of bacon as skates. There is some 
doubt as to the origin of this mythical hero. According to 
some people, the legends are of Canadian origin. In any case, 
the legend is said to have begun in the Papineau Rebellion in 
Canada in 1837, when a mighty muscled, bellicose, bearded giant 
named Paul Bunyan raged among the Queen's troops like Samp- 
son among the Philistines. The subject of Paul Bunyan natu- 
rally brings us to the subject of lumber and wood products which 
have been developed in Minnesota. 

To show the importance of lumber, there are 408 establish- 
ments, not including furniture, having to do with lumber and 
timber basic products, millwork, and prefabricated wood 
products; there are 113 furniture and fixture manufacturing 
companies, and 56 paper and allied products manufacturing com- 
panies, one of which is the well-known Minnesota and Ontario 
Paper Company. 

Trees of course are important because wood is one of the 
world’s greatest storehouses of chemicals, such as cellulose, lig- 
nin, sugar, resin, gum, and waxes. The clearing of lands of 
tree stumps gave rise to an industry which developed a ma- 
chine having immense V-type blades 16 feet on a side which cut 
swaths 10 to 12 feet wide through thickness of elm and pine 
at 3 to 6 miles per hour. This machine is capable of cutting 
trees and stumps at the rate of 2 acres of land per hour. Today 
lumber is a $90,000,000 a year industry. 

Agriculture is perhaps the chief industry of Minnesota. The 
state produces great crops of corn, wheat, potatoes, hay, oats, 
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barley, and other grains. Minnesota is one of the leading dairy 
states. In fact, it is known as the butter state. More than 
33,000,000 acres are devoted to farming, and in the 90 years 
of Minnesota's agricultural history there has never been a 
general crop failure. In 1947, Minnesota produced on her farms 
197,000,000 bushels of corn, 227,000,000 bushels of small grains, 
more than 14,000,000 bushels of potatoes, and 14,000,000 
bushels of soy beans. The total cash farm income for that year 
was more than $1,330,000,000. Minnesota ranks second in the 
production of poultry and poultry products and oats, and third 
in turkeys; fourth in corn and barley, and seventh in alfalfa 
seed. Dairying, and the raising of livestock and poultry are 
the most important Minnesota industries. The South Saint 
Paul stockyards rank among the first three livestock marketing 
centers in the United States. The state is second in the produc- 
tion of milk and milk powder. The Land o’ Lakes Creamery 
Association, with headquarters in Minneapolis, is the largest 
co-operative creamery association in the world and operates a 
number of big creamerics in various towns in the state. 

Speaking of agriculture, it is well to méntion such companies 
as The Minneapolis-Moline Company. This company manu- 
factures farm tractors and all types of farm equipment 
Warren C. Mac Farlane, president of this large company, is an 
ASME member. This company has shown a remarkable 
growth and has grown steadily in size from 1941 to 1950. The 
only off years, where growth decreased slightly, were 1945 and 
1946. Its sales in 1941 amounted to $23,000,000 plus and in 
1950 to $79,000,000 plus. Every type of highly developed 
farm implement is manufactured, such as harvesters, tractors of 
different models, together with combination harvesters, husk- 
ers, and balers, of a type which picks up>bales;and wire-ties. 
The tying of the bale is done in a very novel manner in 31/3 sec 
with a special type of wire knot which does not come apart 
when the wire is cut. 

It is interesting to note the number of farms in the State of 
Minnesota that use tractors. In 1930 the nuimber of farms 
per thousand using tractors was 249.2 but by 1945 the number 
had increased to 681.2, a percentage increase of 173.4 per cent. 
During that time there was little change in the average size of 
the farms. In fact, between 1930 and 1945 the percentage in- 
crease was only 5.1. However, there was a notable increase in 
the per-capita income, and between 1929 and 1948 this per- 
capita income increased 139 per cent 


MINING INDUSTRY 


An important industry in Minnesota is that of the mining of 


iron ore. Minnesota has several sources of iron. The chief 
one, however, is a range 90 miles long and 2 to 10 miles wide, 
known as Mesabi, the word being Chippewa Indian for 
“giant.” It was J. A. Nichols of Duluth who on November 
16, 1890, dug a test pit which yielded hematite, which was 64 
per cent iron. This discovery was made just north of the pres- 
ent Mountain Iron Mine. Iron had been struck on the Ver- 
milion Range in 1865 but required underground mining. The 
third iron range is the Cuyuna. When World War II made de- 
mands for iron, these three ranges delivered 75,000,000 plus 
tons in 1942. 

Most of the ore comes from what is known as an open pit, 
and Hibbing has the world's largest open-pit iron mine. From 
this mine close to half a billion tons of ore have been hauled 
out on the mine's 55 miles of railroad track. This pit is 31/4 
miles long and at one point is a mile across. This particular 
mine is operated by the Oliver Mining Company, a subsidiary 
of the United States Steel Corporation. 

The importance of iron and steel is known to all of us. We 
know that military accomplishments of world supremacy de- 
pend upon steel; and if all the iron and steel in use in this coun- 
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try were divided equally among its 153,000,000 inhabitants,cach 
man, woman, and child would have more than 17,000 Ib. 

Even the small American home contains 8000 Ib of iron tak- 
ing into account the stove, washing machine, ironer, sink, bath- 
tub, washbowl, nails, hardware, and the like. Then there is 
the family automobile which contains 125 different kinds of 
steel. The average passenger car requires 3400 lb or more 
of steel. 

I mentioned specifically the Oliver Mining Company which 
has its headquarters in Duluth. Mr. Rudolph T. Elstadt, presi- 
dent of the Oliver Iron Mining Company, in an address before 
the Minnesota Junior Chamber of Commerce, Saint Paul, earlier 
this year, stated that the iron-mining business provides about 
15,000 people with steady jobs in the mines and plants, which 
means the employment of another 30,000 providing services in 
our mining community. He stated that in 1950 the payroll of 
the mining companies totaled $50,000,000. In the case of the 
Oliver Mining Company, the railroads alone for this company 
require 105 locomotives and over 400 cars. One of the interest- 
ing devices used by it is a huge conveyer belt, over '/, mile 
in length, which hauls ore from the pit to a railroad sta- 
tion. The ore is lifted over 40 stories from the mine to the 
surface. . 

Iron mining in Minnesota is big business because 84 per cent 
of all iron ore produced in the United States comes from the 
Lake Superior district. It is also big business because of the 
taxes levied. Last year the mining industry paid $35,000,000 
in taxes. The shipments of Minnesota iron ores up to the end 
of the year 1950, have been 1,474,000,000 tons. 

Mining of iron ore has produced many problems to be solved 
by engineers, such as the effectiveness of concentrating methods, 
the production of tromels, logs, turbos, jigs, classifiers, crushers, 
sizers, hydrotators, driers, heavy media, gravity, flotation, and 
magnetic roasting. There are 58 concentrating plants operat- 
ing in Minnesota as of 1950; and the University of Minnesota 
established the Minnesota Mining Experiment Station. At this 
station private plant tests have been run on new equipment 
that has been installed over the years. Tests have been made 
on grinding problems, magnetic separation, jigging, high-den- 
sity methods, and many other aspects of mining. Minnesota 
is developing methods to extract iron from taconite. 

Taconite, as is well known, is a low-grade hard rock con- 
taining about 25 per cent iron. The iron ore which is mined 
normally is high grade and contains about 51 per cent iron. 
However, a problem is presented in the case of taconite. Mil- 
lions of dollars have been expended in attempting to obtain iron 
from taconite, one of the chief difficulties being to eliminate the 
silica from the rock. Generally the method consists in crush- 
ing the rock as fine as cement by a series of crushers, bringing 
the rod mills to 8 mesh, whereupon it is passed through mag- 
netic separators, thence to classifiers, then ball mills which 
grind it to 100 mesh, then through magnetic separators into 
filters, balling drums, and into a pelletizing furnace which pro 
vides pellets which are 64 per cent iron. This is most remarka- 
ble when we realize that taconite in its unmined state may con- 
tain from 25 to 30 per cent iron and the recovered product 60 to 
65 per cent. 

A taconite plant requires a large investment—from 15 to 25 
million dollars for each million tons produced annually. 
Hence for an annual production of 30,000,000 tons, the invest- 
ment is between 450 and 750 million dollars. In the case of 
taconite, because 70 to 80 per cent of the concentrate is more 
than 325 mesh, a new process of agglomeration was developed 
at the mine's experiment station at the University of Minnesota. 
Professor Joseph, the assistant dean of the School of Mines 
and Metallurgy of the University of Minnesota, wrote me that 
it would require a number of years of study and power-plant 
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operations to establish the best treatment, including agglomera- 
tion, and reliable operating costs. 

Among the companies attempting to develop a knowledge of 
iron production from taconite through research, the Oliver 
Mining Company has erected a new $20,000,000 plant for this 
purpose. This is another indication of the American way of 
life, for it requires a large accumulation of capital to make iron 
and steel, develop mines, build railroads, and to provide a great 
fleet of boats to carry the ore. Certainly the individual is ill- 
equipped to spend half a billion dollars in new plants and 
processes. However, all of these corporations are faced witha 
problem because of the high taxes levied against them, and I 
understand that in the state of Minnesota the occupation tax 
paid on a dollar earned in iron mining is about 3'/, times the 
state income tax upon a dollar earned by other corporations in 
Minnesota. This to me is very alarming when we realize that 
two thirds of the entire income of the United States is now 
being paid in taxes. 

The late Charles V. Firth of the Mines Experiment Station of 
the University of Minnesota developed a method for the pro- 
duction of iron powder from iron carbonate slate with a purity of 
over 99 per cent. The powder, however, is quite expensive in 
the pure state, being around 40 cents per Ib. However, this pow- 
der is capable of being compacted under great pressure in a die 
through a method more or less of the type used for the molding 
of plastics. After the pressure operation the part is sintered 
in an electric furnace. Great savings result, particularly when 
the part is intricate in shape and would require much skilled 
machining. This method is adaptable for parts for machine 
guns, antiaircraft weapons, precision gages, and the like. 

A great deal of work along this line has been performed by Con- 
tinental Machines at its power plant at the eastern end of the 
Mesabi range near Aurora. The method used, as I understand 
it, consists in crushing the ore, then milling it toa fine sand, and 
then dissolving in an acid to sepafate the iron from impurities 
The relatively pure crystals of iron sulphate are prepared by a 
series of filtering, evaporating, and crystallizing operations. 
The crystals are further purified by roasting which changes the 
iron sulphate to red iron oxide but leaves the impurities in 
such form that they may be washed out of the iron oxide. This 
red oxide is over 99 per cent pure. It is then fed through fur- 
naces in which it is reduced to pure iron by contact with gas 
made in the plant from coke. 


TRANSPORTATION FACILITIES 


Mined iron ore requires transportation. The city of Duluth 
is strategically situated on Lake Superior and ranks second to 
the port of New York in the amount of tonnage handled by its 
harbor facilities. The second great waterway is, of course, the 
Mississippi River. The Empire Railway Builder, James J. 
Hill of Saint Paul, Minn., built the Great Northern Railway 
Company which opened the whole Northwest. The Great 
Northern and Northern Pacific still have their headquarters in 
Saint Paul. In fact, Minnesota has cight major railroads, 83 
truck lines, and five trunk air lines. We all know of the North- 
west Air Lines at Saint Paul. It is also interesting to note that 
the Greyhound Bus System was built in Minnesota, a system 
that crisscrosses the entire United States. 

Minnesota is blessed with great deposits of peat. I say 
“*blessed"* because Minnesota does not have any coal. For 
fuel purposes it is found that 2 tons of peat are equivalent to 1 
ton of good coal, and it has been estimated that Minnesota has 
7 billion tons of bog peat. However, the processing of this 
peat is an engineering problem, particularly when economical 
methods are considered for its production as an industrial fuel. 
Mr. Odin A. Sundness, manager of the Snyder Mining Com- 
pany, developed the Sundness Process for the treatment of peat. 
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UNIVERSITY OF MINNESOTA HYDRAULIC LABORATORY 


The Hydraulic Laboratory of the University of Minnesota, 
known as the Saint Anthony Falls Hydraulic Laboratory, is 
under the directorship of Prof. Lorenz G. Straub, a member of 
the Society. In a letter to me from Mr. Straub he pointed out 
that the Saint Anthony Falls Hydraulic Laboratory has the 
unique place in its particular bailiwick of service. Its services 
in research and experimental design problems are distributed 
geographically throughout the United States and to some for 
eign countries. On its staff as assistants are persons from many 
foreign countries. Thus, represented in the current year, are 
staff assistants from France, England, Austria, Sweden, Aus- 
tralia, India, Italy, China, Palestine, Germany, and Canada. 
Graduate students, specializing in fluid mechanics and hy- 
draulics, come here to study from all parts of the world. 

Continuing with the subject of research, it was at the Univer- 
sity of Minnesota that Dr. Wallace D. Armstrong, together 
with Dr. John W. Knutson of the Public Health Service, dis- 
¢overed that in children, tooth decay could be reduced abour 
40 per cent by painting them with fluorine. 

The university is noted for its cancer research, of which 
Dr. John J. Bittner is director of the University’s Division of 
Cancer Biology. Research is very active in aeronautics and the 
university has what is known as the Rosemount Research Cen- 
ter. The wind tunnel is capable of wind velocities up to 5000 
mph. 

Minnesota has many famous food producers, such as General 
Mills, which turns out approximately 42,000 sacks of flour a 
day; Pillsbury, which concern is well known for its A-1 flour 
and other products, Russell Miller, Commander Larrabee, Inter- 
national, and others; in fact, this is the home of Cream of 
Wheat. Sixty tons of butter daily are delivered by the Minne- 


apolis plant of the Land o’ Lakes; the well-known firm of 
Hormel is located in Minnesota at Austin. The well-known 
Spam originated here, and the Hormel Institute, a unit of the 


University of Minnesota, is doing research in biology and chem- 
istry. Some of the country’s most important packing centers 
are in South Saint Paul and Austin. As pointed out previ- 
ously, the South Saint Paul stockyards rank among the first 
three livestock marketing centers in the United States. 


THE MAYO CLINIC 


The famed Mayo Clinic is of course known throughout the 
land. It was founded by Dr. William W. Mayo at the request 
of the Sisters of the Order of Saint Francis. Dr. Mayo was 
joined by his two sons, William J. and Charles Horace Mayo. 
From a small beginning the present Saint Mary's Hospital was 
built, and the Clinic is now headed by the grandson of the 
original Dr. Mayo, Dr. Charles W. Mayo. The Mayo Founda- 
tion is affiliated with the University of Minnesota. 

At the present time Ellerbe & Company, architects and engi- 
neers of Saint Paul, are engaged, according to William Sturm, 
their chief mechanical engineer, in constructing the new Di- 
agnostic Clinic Building for the Mayo Clinic in Rochester. 
This is a $12,000,000 project and will be completely air con- 
ditioned. The specific structural design is under the direct 
supervision of Elza Gardner, chief structural engineer of Eilerbe 
& Company, and employs high-tensile bolted structural-stee! 
framework, and makes use of the development and test data 
provided by the American Institute of Steel Construction and 
the Structural Department of the University of Illinois. 

The method used to handle the wind loads differs from the 
customary practice of designing a single joint or bent. The 
sum of the wind resistance was computed for all members and 
joints in the structure contributing to wind resistance. The 
wind load was distributed in proportion to the relative stiffness 
of members and elasticity of joints. The final stress was then 
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determined by moment distribution. New in this structure is 
the application of orificing vertical ventilation and air-con- 
ditioning duct risers. This orificing is necessary to prevent 
floor-to-floor air-delivery quantities from varying with changes 
in atmospheric conditions. 

Of interest is the fact that the Sister Kenny Institute has its 
headquarters in Minneapolis for combating the crippling effects 
of infantile paralysis 


OUTSTANDING INDUSTRIAL CONCERNS 


I want to mention specifically the General Mills. While 
this company is widely known for flour milling, still it has ac 
tivities in other directions, such as the processing of vegetable 
oil. The famous ‘Betty Crocker’’ kitchen is a Genera! Mills 
institution. However, in addition to the milling industry, 
Genera] Mills has established a manufacturing division and has 
brought out a line of household appliances, flatirons, and the 
like. It has a research department which has developed many 
products used in the field of aeronautics. It developed and con- 
structed the well-known balloons whidh were called Flying 
Saucers, and the balloons which are being released to float over 
the Iron Curtain carrying printed matter is its product. Gen- 
eral Mills has developed a sizable chemical industry and is now 
producing a variety of chemicals on a large commercial basis 
It has a fatty-acid plant at Kankakee, Ill., and an amino-acid 
plant at Keokuk, lowa, which utilizes wheat protein as a 
basic source of amino acids. 

A second company that I wish particularly to mention is the 
Minnesota Mining & Manufacturing Company, which has 
grown from a small sandpaper factory to one of the largest pro- 
ducers of tapes and adhesives in the country... We all know that 
Scotch cellophane tape, and industrial masking tapes of all types 
are among the major products of this company. Its Scotchlite 
reflective material is well known for signs which light up at 
night when headlights hit them. 

Since the end of World War II the company has invested more 
than $55,000,000 for plant expansion. This money has been 
used for more than thirty separate projects throughout the 
country, and substantial amounts have been authorized for 
projects, some of which are already under construction. The 
engineering department of this company is under the direction 
of C, P. Pesek. The company has produced its new fluoro- 
carbon process from the laboratory beaker stage to the com- 
mercial production stage in 4 years 

Minnesota Mining & Manufacturing Company has pioneered 
this phase of electrochemistry and is operating in unchartered 
territory which made it necessary for company engineers to de- 
sign much of the equipment used in the plant. Dr. James L. 
Hendricks, assistant director of the Central Research Labora- 
tory, delivered a paper before the American Chemical Society 
in New York during its Diamond Jubilee, entitled, ‘‘Industrial 
Fluoro-Chemicals."’ 

A few yeats ago the structure of the Minnesota Mining & 
Manufacturing Company was revised to provide an industrial- 
division setup, and at the present time it has ten, such as tape, 
coated abrasives, adhesives and coatings, roofing granules, and 
so forth. Each division has its production, sales, and office 
force, and is under the direction of a company vice-president or 
general manager. The system enhances co-ordination of re- 
search, engineering, and production efforts, so as to eliminate 
duplication of engineering effort, and insures that any improved 
production technique developed in one division whenever pos- 
sible will be adopted quickly by the other divisions. This 
company grew from a $20,000,000 sales volume in 1940, to 
$152,000,000 in 1950 

Another great company in Minnesota is the Minneapolis- 
Honeywell Regulator Company. Briefly, a résumé of its recent 
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engineering development includes electronic moduflow, elec- 
tronic humidity control, electronic combustion safeguard, light 
control, servomechanisms, fuel gages, and cabin tempera- 
ture control for high-speed, high altitude aircraft. I had the 
pleasure of reading Ralph Wallace's article entitled, ‘‘The 
Merlins of Minneapolis,’’ and I quote freely from this interest- 
ing article. The Minneapolis-Honeywell Regulator Company 
has scientists who at the present are révolutionizing map mak- 
ing with an electronic device which measures distances with an 
error of less than 10 ft for every 300 miles. This company is the 
world's largest manufacturers of thermostats and other home- 
heating controls. 

The company is responsible for the development of the auto- 
matic pilot which is standard equipment in all United States 
heavy bombers and was credited by the Air Force for increasing 
wartime bombing accuracy by the staggering figure of 40 per 
cent. At the present time the company lists more than 8000 
different controls ix its catalog. 

Minneapolis-Honeywell has two chief plants, the Minne- 
apolis-Honcywell Regulator Company, in Minneapolis, and the 
Brown Instrument Company in Philadelphia. The company 
in Minneapolis is planning, through its scientists, refinements 
of complex blind-landing systems, air heating, and the like. It 
was Minneapolis-Honeywell that developed a humidity control 
for hospitals to prevent the explosion of anesthetics in operat- 
ing rooms. 

It was Minncapolis-Honeywell that developed some of the 
most spectacular scientific devices for World War II, such as 
the detection of submarines by electrical means—devices which 
aided in the discovery of the submarines. Another outstanding 
development of Honeywell is the automatic pilot known as the 
Honeywell autopilot which was immediately accepted by the 
Air Force and was one of the outstanding aeronautical inven- 
tions of the war. Bombing accuracy was increased, roughly, 40 
per cent and the time necessary to hold a plane in the bombing 
run was cut 80 per cent. In the early days of the war, for ex- 
ample, a Japanese-held bridge near Bangkok had been bombed 
by from 12 to 16 heavy bombers seven times in succession with- 
out a single hit; with the installation of Honeywell autopilots, 
four planes destroyed the bridge completely in a single raid. 
From Pearl Harbor on, more than 35,000 such electronic pilots, 
one for every heavy bomber was used in the war. The atomic 
bomb of Hiroshima was dropped with deadly accuracy by the 
same device. 

Minneapolis-Honeywell and the Radio Corporation of 
America worked together on what is known as the Shoran proj- 
ect. This consists of a pair of radio transmitters and receivers 
and an electronic computer put together in a bombing plane. 
RCA developed the radio devices and Honeywell the computer. 
With this device accurate bombing is possible. 

In addition to this well-known development, the electronic 
autopilot and Shoran, the company also created the elec- 
tronic fuel gage; a cathode-ray electronic compass; a formation 
stick tied into the autopilot’s ailerons and rudder motors to 
permit effortless one-hand formation flying in turbulent air; a 
cabin-pressurizing system for the B-29; and an electronic device 
which controls speeds on the turbosupercharger 

Honeywell has developed an industrial control for steel. 
One of the industry's greatest problems has always been the 
life expectancy of open-hearth furnaces. Extremely low-carbon 
stecls are finished at 3000 F, only 50 F under the melting 
temperature of the roof of the furnace itself. Until a few years 
ago, no method of measuring roof temperatures existed. Any 
known instruments would melt on contact with the almost 
molten roof surface. The Brown Instrument Company de- 
veloped the radiation pyrometer, and roof temperatures can be 
read to within 5 F plus or minus, with the result that offi- 
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cials of the U. S. Steel Company state furnace life has been in- 
creased at least a third by the new instruments, effecting a sav- 
ing of $2,500,000 yearly for that corporation. 


CONCLUSION 


Minnesota has the greatest medical clinic, the Mayo Clinic, 
the world’s three largest flour-milling companies, the world’s 
largest calendar publishing organization, the Brown & Bigelow 
Company, the world’s largest law-book publishing company, 
the West Publishing-Company. In addition, Minnesota has the 
world’s first carp canning plant, the world’s first burbot liver- 
oil processing plant, and the world’s largest savings and loan 
association, all of which speaks very well for the State of 
Minnesota. 
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Environment Laboratory 


HE American Society of Heating and Ventilating Engineers 

unveiled its new Environment Laboratory, in Cleveland, 
Ohio, recently. The laboratory will be used to study human 
comfort in heated and cooled indoor spaces and to develop 
data for the design and installation of panel heating and cooling 
systems 

It is a large room in which the temperature of all the room 
surfaces and portions of each surface can be controlled sepa- 
rately so that it is possible to simulate a varicty of combina 
tions of cold and warm walls, windows, floors, and ceilings 
For example, to simulate a corner room of a building, two 
walls can be cooled to the desired temperatures, while some of 
these walls can be held at a lower temperature to simulate 
glass areas. 

So that the room could also be used for a study of the rela- 
tionship between human comfort and radiation, it was designed 
to permit division into two rooms when desired. At present 
the room is not yet an environment laboratory in the fullest 
sense. Additional equipment will have to be provided and 
some fundamental changes made after the completion of panel- 
heating studies to make it suitable for physiological studies 

The room is approximately 25 X 12 ft, with a ceiling that 
is adjustable to heights from 7 to 12 ft. When divided in two, 
each room will measure 12 X 12 ft. The outer shell is of */,-in. 
plywood on a light steel framework. The floor is three feet 
above the floor of the main ASHVE Laboratory (in which it 
is housed) to provide a crawl space for piping and wiring. 

All interior surfaces of the room are formed of aluminum 
panels. Attached to the back of these panels are */s-in. copper 
coils on 3-in. centers, connected to mains in the crawl space. 

The room has been designed to permit surface temperatures 
which may be encountered at outdoor temperatures as low as 
0 F. Cold-wall areas can be maintained at temperatures as 


low as 40 F; simulated glass areas as low as 20 F. Floor and 
ceiling surfaces can be kept at any temperature up to 180 F. 

Air can be supplied at simulated outdoor temperature for 
studying the effect of infiltration. Two changes per hour of 
air down to 0 F can be supplied to the room at simulated 
window locations. This air is treated in a sorption-type de- 
humidifier and cooled to simulate dry outdoor air. The same 
system also furnishes dchumidified air to the crawl space and 
to the space between the wall panels and the outer shell to 
minimize condensation behind the panels. 

The refrigeration compressor, heat exchangers, tanks, pumps, 
and miscellaneous equipment necessary to supply liquid to the 
various panels are located in the lower ASHVE Laboratory 
immediately below the room. Separate pumps and piping 
systems are provided for the ceiling, floor, simulated cold-wall 
areas, and simulated glass areas. 

The instrumentation provided will permit the following 
readings: (1) Surface temperatures within the room by means 
of almost 400 thermocouples attached to the back of the 
panels; (2) air temperatures at any point in the room; (3) the 
rate and temperature at which the infileration air is supplied; 
(4) how much heat is picked up or given off by all surfaces. 
This is measured by means of 175 heat flowmeters, 11'/, in. 
sq which were fabricated at the ASHVE Laboratory of bi- 
metallic foil separated by plastic spacers. 

Other instrumentation will be added to determine mean 
radiant temperatures, air velocities within the space, and the 
flow of heat from the air to any surface or vice versa. 

Equipment will be added later which will permit maintain- 
ing air temperatures within the room independent of surface 
temperatures. This will permit the human-comfort studies 
under varying internal dry-bulb temperatures, relative humidi- 
ties, and air-change rates. 











SER VICE, MOTIVATION, aud SUPPORT 


By H. S. ROGERS 


the thinking about ECPD by all members and officers ir 
our sponsoring bodies upon a concept of ECPD as an inter- 
society, intraprofessional body. As such a council, ECPD 
undertakes to aid young men secking induction into the engi- 
neering profession, and those training for it in their growth 
and development until they have reached the level of full 
recognition. In order more effectively to focus attention and 
efforts upon certain areas in such a comprehensive concept, 
a revision of the Charter and the Rules of Procedure were pre- 
sented at our last annual meeting by a special committee, and 
adopted by the Council. The Charter was then presented to 
the governing boards of our sponsoring gocieties and has since 
been approved. It is therefore now in effect. The Rules of 
Procedure became effective by action at that annual meeting. 
Under these rules a new Student Development Committee 
and the former Committees on Ethics and on Information were 
added to the standing committees. The special Committee on 
Unity which was appointed in the previous year continued in 
office and during the current year a subcommittee of the Educa- 
tion Committee on adequacy and standards was appointed to 
study the conditions currently existing jin engineering educa- 
tion. We have, therefore, at our annual meeting this year 
reports from all of our standing committees, with the exception 
of the Student Development Committee, and from the two spe- 
cial committees—one on unity and the other on the stand- 
ards and adequacy of engineering educational programs. 

Because the Student Development Committee was conceived 
under the new Rules of Procedure for the purpose of under- 
taking services in an area ia which we had not previously 
operated, it was necessary for the Executive Committee to 
take some time to explain the contemplated work to our 
participating boards and to secure a qualified and interested 
personnel. The committee has now been manned with people 
of vision, ability, and experience, and it will initiate the study 
of problems and single out those tasks which need immediate 
attention in its area. We have not, however, called upon it 
for a report at this annual mecting. 

Throughout the year the Executive Committee through its bi- 
monthly meetings has worked with the standing committees to 
point up the objectives, to help in the framing of the programs 
to man the operations, and to aid in the direction and the co- 
tinuity of our service. In this manner, all representatives 
of our constituent bodies have followed the work closely and 
have participated in it earnestly. 


I: my report? for the year 1950-1951, I endeavored to focus 


GULDANCE COMMITTEB 


The Guidance Committee under the direction of Willis F. 
Thompson has developed a plan and a program to cover the 
nation with a network of state committees to disseminate 
information on sound and effective methods for guidance in 
engineering and to work with those agencies which are cur- 
rently undertaking service in this general field. It plans to 
disseminate information and literature which may be advan- 
tageous in guidance, and to arouse and to stimulate practicing 
engineers who are qualified to advise high-school students 
on the operations and requirements of, and training for, the 
engineering profession. The manner in which this has been 


? The Chairman's Report to the Engineers’ Council for Professional 


Development. 
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done is presented in the committee report. It is anticipated 
that this work will be cumulatively more effective throughout 
the years ahead. 

The development of the Pre-Engineering Inventory which 
was sponsored by ECPD and largely financed by the Carnegie 
Foundation has been carried forward by the Educational 
Testing Service with the aid of an advisory committee con- 
sisting of the president of ASEE and the chairman of ECPD, 
together with the chairmen of the guidance committees of both 
organizations. The guidance committee of ASEE is presently 
undertaking to exercise all the responsibility pertaining to its 
use in the engineering schools. This has placed the supervision 
of this service used by one of our sponsoring bodies where it 
obviously belongs 


EDUCATION COMMITTEE 


The Education Committee has continued its very effective 
work in the field of accrediting and its achievements are pre- 
sented in the annual report. It has as usual enlisted the loyal 
service of many engineers throughout the country. During 
the year it has co-operated with the National Commission on 
Accrediting by explaining the objectives and procedures of its 
work and the needs and conditions which caused the engineer- 
ing profession to establish this service. Its work is con- 
stantly reviewed both with regard to policies and operations 

A discussion of the present status of the engineering educa- 
tional programs at one of the executive-committee meetings 
prompted the appointment of a subcommittee on adequacy 
and standards in engineering education for the purpose of 
making a preliminary review of the conditions existing, and 
determining what, if any, action should be taken. A progress 
report indicates that the work of this subcommittee may be a 
most important feature of ECPD's services in the future. 


PROFESSIONAL TRAINING 


Last year the Committee on Professional Training presented 
a comprehensive description of a program designed to aid 
young engineers in the first five years of professional develop- 
ment. It pointed out the interests of industry, of the colleges, 
and of the engineering societies in this development and high- 
lighted the responsibilities of each. It proposed that young 
engineers although accepting the final responsibility for their 
own professional development should be aided in six areas 
where ECPD might promote the right type of training, of 
indoctrination, and of self-analysis. It presented examples of 
orientation and in-service training, continued college education, 
introduction to community service, indoctrination in charac- 
teristics, responsibilities, and ethics of the profession leading 
to recognition through registration, self-appraisal for the 
purpose of orienting personal plans, and of selected reading 
for professional and personal growth. The report was en- 
thusiastically received and several hundred copies were dis- 
tributed. 

To implement it the committee proposed that an extension 
director be employed for the purpose of organizing the re- 
sources and agencies which might help in establishing pro- 
grams in a number of chosen communities. After appraising 
the needs of interested industry, the resources of the profes- 
sional societies and of the colleges of a particular area, this 
field director, it was contemplated, would assist in tailoring 
a program to the needs of the particular area. It was estimated 
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that a total of $20,000 per year would be required to finance 
this, and an effort was made to raise the amount. Approxi- 
mately $3000 was included in the supporting grants from our 
participating societies. The ASME and AIEE each pledged 
$3000 and the Enginecring Foundation appropriated $5000 
which was made available on the basis of-one to three of other 
contributions. Other efforts to secure additional funds have 
to date been unproductive. There is, however, a high hope 
that enough can be raised to initiate this program at an early 
date. It is the firm conviction of the Council that once there 
is an opportunity to demonstrate such a program the difficulties 
of raising continuing support will rapidly decline. 

The experience in initiating this work brings into retrospect 
the original program set up by ECPD in its early years under 
General R: I. Rees which was supported by a grant from the 
Carnegie Corporation. This carly program was brought to an 
end by the untimely death of the General. Since that time 
the activities of the Training Committee have been focused 
pretty largely upon the publication of information useful to 
junior engineers in promoting their own courses of develop- 
ment. The implementation of this suggested program is one 
of the major responsibilities currently before us. 


RECOGNITION COMMITTEE-—OTHER COMMITTEES 

At the last annual meeting it was suggested that in the de- 
velopment of the concept that ECPD would be responsible 
for the inter-socicty, intraprofessional interests of the engineer- 
ing profession, the Recognition Committee should offer its 
services to the NCSBEE and the ASCE for the purpose of keep- 
ing the model law up to date and suggesting revisions as they 
might seem necessary. Both the NCSBEE and the ASCE have 
agreed to co-operate and the committee expects to undertake 
\ the leadership necessary to provide constant supervision of 
\ chis interest. 

The committee reports that the American Society for Engi- 
neering Education grades of membership conformed to the 
uniform grades and as a result of the recent vote the AIEE has 
amended its constitution to comply with the recommendations. 

The Information Committee has done an excellent job in 
reviewing and editing all publications of the Council and is 
supervising revisions and distribution of these in a most ef- 
fective manner. The Committee on Unity is co-operating with 
the Exploratory Committee of the Engineers’ Joint Council 
and keeps in constant touch with their studies so that the func- 
tion and- place of ECPD among our professional services will 
be given adequate consideration. 

The present program is conceived and designed to take the 
work of the Guidance and Training Committees out of the 
‘talk about’’ stage into the stage of effective action. The 
efforts and voluntary services required to accomplish this must 
in the future be as great as those which have been contributed 
to the work of the Education Committee in the accrediting of 
engineering schools. While the programs under the Student 
Development and Recognition Committees may not be as ex- 
tensive as the former two they, nevertheless, need the attention 
and services of equally devoted and self-sacrificing members of 
the profession. 

There seems now to be general agreement as to the nature 
and scope of the work undertaken by ECPD. The program is 
adequately designed to achieve the objectives set forth in our 
charter 

THE FUTURE 

The matters of primary concern in the coming year seem to 
be a recruitment of professional personnel into the work of the 
Council and the raising of funds for the training program. 
ECPD occupies a place in the common personal interests of 
the engineering societies in many respects similar to the place 
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which a community service organization devoted to the public 
interest occupies among commerce and trade associations 
devoted to specific interests of a large city. Engineers belong 
to specialized professional societies because of the opportunity 
to contribute and to receive knowledge about the advance- 
ments and developments of the particular arts and applied 
sciences in which they have a personal interest and because 
of the opportunity to be associated with and receive advice from 
the learned minds of the professional. Membership in such 
groups as the Founder Societies has a great deal of value in 
their daily professional operations. There is a quid-pro-quo 
and a pride in such a membership which commands their 
allegiance, loyalty, and devotion. On the other hand, the 
program of ECPD, while it may give an indirect return to 
society members, is more particularly a service program to 
the juniors of the frofession. In this respect it must command 
a self-sacrificing interest from mature professional people. The 
motivation must be primarily a motivation of service. To 
cd4rry out our program, therefore, we must find, through our 
supporting societies, more persons—and there must be many 
more—who have an carnest desire to help in a situation in 
which the returns may have no immediate professional signifi- 
cance to them. 

In secking suggestions from our participating boards for the 
purpose of manning our committees and executing our tasks, 
it is surprising how repeatedly the same names are offered and 
how much a relatively small group of our professional people 
do. Every effort must be made by our supporting bodies to 


broaden the number of those who are contributing to the 
services of ECPD for the long-range advancement of the engi- 
neering profession. 

Last year I asked if our constituent members wanted the 
kind of program which we were presenting in order to carry 
out the purposes of the charter which they had framed. The 


response as evidenced by the support given was clearly in 
the affirmative. It must, however, be recognized that if the 
current program is to be carried forward a growing need for 
funds will ensue. Some of these funds should in all propriety 
be raised by the Council itself; lesser amounts will be required 
from the participating bodies. Those required in the latter 
category, we believe, will not be difficult to secure if the 
officers and members of our participating groups are informed 
about our purposes and achievements. We urge boards of 
directors, committeemen, and staffs of all societies to attain 
an understanding of ECPD and its services and to lend their aid 
by widely disseminating this understanding to their members. 
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the service of ECPD is yearly gathering momentum and augers 
well for the future. 











ON RESOLVING CONFLICTS’ 


By HERBERT A. SHEPARD 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


OADS to Agreement’’? is a book of cases selected for the 
help they give in answering the question: What tech- 
niques are known for lessening conflict and promoting 

agreement? Although the book was inspired by “‘the natural 
anxiety of a citizen, watching the spiraling disagreements of 
the cold war,’’ Chase did not set out in search of a grand formula 
to solve this greatest problem. His goal was more modest: to 
find a man ‘‘who has learned to get on with his fellows and can 
tell us how he does it." 

Before setting out on his journey, Chase pauses to look into 
what he calls a “‘skyscraper of conflict,” showing the various 
levels—from interpersonal to international—at which destruc- 
tive conflict rages. “‘A fight on every floor."’ This dismal 
scene is followed by a brief inquiry into the origins of conflict. 
He finds the most serviceable theory to be that frustration (and 
the threat of frustration) in the pursuit of goals produces the 
aggression necessary for a good fight. 

At this point the author might have. led directly into his 
central theme by pointing out that the heart of the problem is 
not the aggression itself, but the target of the aggression. His 
original question might be rephrased: What techniques are 
available for channeling the aggression of mutually frustrating 
parties into an attack on the common problem of scarce re- 
sources rather than an attack on one another? 

Instead of this direct approach, we find a chapter entitled 
“Solid Ground"’ which turns out to be a somewhat shaky bridge 
to the mainland of the book. The bridge is built of three 
“natural offsets’’ to conflict. The point seems to be that these 
offsets are present in all situations as forces tending to bring 
the parties to agreement. However, the point is not clearly 
made and its validity is doubtful. The first offset is the observa- 
tion that argument usually precedes agreement. Ina sense, this 
is true by definition. If there were no differences, there would 
be no question of resolving them. The second offset is cither 
that co-operation under certain circumstances serves survival 
better than aggression, or that there is an innate human need 
for co-operation which exists independently of, even in spite 
of, culrural indoctrination. If the former, Mr. Chase is merely 
stating a justification for writing the book, or making a plea 
for more rationality in human affairs. If the latter, the evidence 
of such innate needs is ambiguous. The third offset, that any 
culture is a network of co-operative habits, mostly unconscious, 
is a useful reminder that long-standing agreements are not only 
possible, but widespread, and that man has turned them out 
by the million. 

The search for techniques of reaching agreement now begins 
in real earnest. Our first visit is toa Quaker meeting. For cen- 
turies the Quakers have been agreed on a set of procedures for 
settling problems. Although we are not told how agreement 
on these procedures was originally reached, we are given evi- 
dence of their usefulness for producing unanimous, realistic 
agreements on matters of policy and action. Chase points out 


' One of a series of reviews of current economic literature ——* 
engineering, prepared by members of the Department of Economics an 


Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Society or MecHaNnicaL 
Enowveers. Opinions expressed are those of the reviewer. 

2 “Roads to Agreement,’ by Stuart Chase. Harper & Brothers, 
New York, N. Y., 1951, 240 pp., $2.50. 
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that despite the Quakers’ success, some of the procedures might 
not be readily agreed to by those Americans who lack the 
Quakers’ philosophical and social traditions. Moreover, there 
are certain dilemmas in the Quaker solution; for example, the 
principle of delaying decisions until unanimity is achieved 
would lead to difficulties in situations where delay itself 
amounts to an action decision. 

After examining a number of successful action groups which 
have adopted some principles similar to those that guide the 
Quaker meetings—including the board of directors of Standard 
Oil of New Jersey—Chase takes us to the laboratories of social 
psychologists who study the structure and dynamics of small 
groups. Two chapters are devoted to the program of the Na- 
tional Training Laboratory in Group Development held each 
summer at Bethel, Maine. ‘‘Bethel’’ has two functions: 
research in group dynamics and training in the theory and skills 
of group dynamics. The staff of the laboratory is drawn from 
various educational institutions, and the ‘‘delegates,’’ who 
come to study and be studied, are drawn from industry, labor, 
education, social work, the armed forces, and various other 
fields. The method of training at Bethel would justify using 
the term laboratory even if no formal research were carried 
on 

The problems of group dynamics are studied as they arise in 
the group studying them. The delegates ‘do research on them- 
selves,’’ to learn how their behavior and the behavior of others 
affects the productivity, growth, and creativity of the groups in 
which they are associated at Bethel. Chase finds that the 
laboratory is making strides toward improvements in confer- 
ence procedures, in classroom teaching, and in methods for 
bringing about better group productivity in solving problems 
and making decisions. His major concern over Bethel is the 
tendency of some delegates to regard it almost as a religious ex- 
perience—an attitude which does not improve their participa- 
tion in groups away from Bethel, and which is an ironic out- 
come of the staff's efforts to stress the earthly realities of work- 
ing with groups. 

One technique frequently used at Bethel particularly im- 
pressed the author, namely, the use of role playing for training 
in social skills, and for diagnosing difficulties of communication 
and other obstacles to successful group functioning. He cites 
many instances of its use in industrial training programs and 
other areas of human relations 

After a chapter summarizing the recommendations of the 
growing number of scientists and practitioners concerned with 
the structure and functioning of small groups, Chase concludes 
that ‘Group dynamics and group study are directing people's 
attention to the deepest source of human energy: interaction 
with their fellows."’ Enough progress has been made to con- 
clude that the ineffectiveness of many committees and confer- 
ences is due to inadequate training rather than any ‘‘natural 
law,”’ and the superiority of groups (given adequate training) 
over individuals as problem solvers has been demonstrated 
many times 

Three chapters are devoted to an area of American life notori- 
ous for conflict: union-management relations. The informa- 
tion Chase has gathered for these chapters indicates that this 
area deserves to be equally famous for the great progress which 
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has been made in developing techniques for reaching agreement. 
Chase cites the relevant facts of many cases where intense con- 
flict has been replaced by peaceful harmonious relationships. 
The road to agreement has usually been a rough one. More 
than a desire for peace is necessary: There must be a willingness 
to work toward that end, and even more important, the work 
must be skillful. Until recently there has been no place but the 
“‘battleground”’ itself to learn the skills involved—experimen- 
tation and pioneering were the only methods. The arts of 
supervision, conciliation, collective bargaining—to mention a 
few—are now advancing rapidly. The recorded experience is 
there for anyone who wants to learn. 

The most remarkable industrial experiments are represented 
by a growing number of companies in which the work force 
actively participates in the management of all aspects of the 
business. Under the guidance of Joseph Scanlon of M.I.T., a 
number of plants have developed a system of union-manage- 
ment participation, with unprecedented results in terms of pro- 
ductivity, economic well-being, and the high morale that goes 
with teamwork and increasing personal effectiveness of all con- 
cerned. Here management and labor are working together to 
establish a better industry and a better way of life in industrial 
society 

TVA is the subject of one of the most interesting chapters in 
the book. The Tennessee Valley Authority is well known as a 
great economic and technological experiment, but perhaps it is 
even more worthy of fame as a tremendously successful experi- 
ment in social collaboration. As the author points out, the 
administrative principles followed in TVA suggest a pattern of 
procedure which other administrations (public or private) faced 
with the problem of introducing large-scale technological 
change would do well to follow. 

The trip to TVA winds up our round of visiting. After citing 
a few miscellaneous cases which bear on his subject, the author 


gives brief pointed .ectures on two of his favorite recipes for 


improved hurian relations—semantics and cultural anthropol- 
ogy—and coacludes with a discussion of the chances for sur- 
vival of the United Nations and the world. He has found no 
magic formula for settling the continuing international crisis; 
he has also found that looking for a magic formula is a waste 
of time. This does not mean that the case is hopeless. It does 
mean that set ling world differences will require hard work, 
creative imaginition, and, above all, experimental-mindedness. 
His journey has netted some basic facts, basic skills, and basic 
posts of view which will be necessary for the big job. Perhaps 
it can be done. 

Chase usually writes enthusiastically, and his enthusiasm 
is usually contagious. Even when, as occasionally happens, the 
enthusiasm conceals logical defects, there is little harm done. 
His reporting is honest, his insights good, and his over-all 
message important. Many minor criticisms could be made of 
“Roads to Agreement."’ One has already been made in this 
review. But since such criticisms leave the main work intact, 
it seems pointless to devore more space to them. 

Two comments in a somewhat critical vein may be made on 
the work as a whole, however. The first is the author's rela- 
tive neglect of the question: Agreement for what? Probably he 
expects that his cases answer this question by implication, but 
the unwary reader might come away with the impression that 
agreement and peace are ends in themselves. Sometimes, in 
long-drawn-out union-management strife, for example, peace 
may indeed seem to be the goal. But even in international 
affairs, no one wants ‘‘peace at any price.’’ The importance 
of agreement stems from the action which can be taken when 
agreement is reached. For the reviewer, this consideration 
differentiates the Scanlon union-management participation 
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systems sharply from most of the other cases discussed in con- 
nection with industrial peace. 

The second critical comment concerns the lack of an adequate 
conceptual scheme for selecting and organizing his data. It 
can be argued that Chase is a reporter and interpreter, rather 
than a theorist. However, there is some implicit theorizing, 
and in the reviewer's opinion, more of the needed explicit theory 
is available than Chase actually uses as a background for his 
discussion of techniques. The selection of elements to be con- 
sidered in an analysis of the dynamics of agreement seems to 
have been determined by Chase's intuition (which is good) 
rather than derived from a set of explicit propositions. The 
lack of theory makes it difficult to fit the results of Chase's 
studies into the reader’s general notions about how society 
works. 

Another result is that the relevance of some cas¢s and 
sections of the book to the announced topic is unclear. Agree- 
ment and contract have always been among man’s most im- 
portant conscious means for reducing uncertainty about the 
future. They provide the only basis for hope that we can be 
more than culture-bound automatons and victims of the un- 
anticipated consequences of our own acts. The probable effec- 
tiveness of agreement and joint action is limited by such factors 
as psychology and physiology, and the state of science and 
technology. These considerations bring to mind a host of addi- 
tional questions relevant to the dynamics of agreement. But 
perhaps we should ask that Chase write a separate book and 
be grateful that he limited himself to techniques and rules of 
thumb in this one. By and large, these shortcomings do not 
detract from the real virtues of the book. It’s important and 
readable. 


New Precision Barometer and 
Barograph 
(Continued from page 974) 


in this manner, the Micro-Barograph and Micro-Barometer may 
be expected to yield an accuracy in the determination of eleva- 
tions of +3 to 4 in. 


APPLICATIONS OF MICRO-BAROMETER AND MICRO-BAROGRAPH 


In view of their increased accuracy, portability, and ease of 
operation, the Micro-Barometer and Micro-Barograph open up 
a number of new fields of application. In geophysical explora- 
tion their use will save considerable time in the determination 
of the elevation of scismograph shot points and scismograph 
receiver locations. They may be expected to speed up considera- 
bly the operation of gravimeters which are now handicapped 
by the need for accurate leveling of gravity meter stations. In 
civil enginecring, geology, and geodesy, the accuracy of the 
new instrument will replace leveling operations in many in- 
stances. 

The new instruments will also be of considerable help in mili- 
tary operations, particularly in unexplored country where 
accurate elevation values are not available for the artillery. 

In meteorology, the Micro-Barograph may be used to ad- 
vantage to record pressure fluctuations, particularly the hori- 
zontal gradients of these fluctuations. Above the ground, there 
may be possible uses in aircraft, particularly in more slowly 
moving types such as helicopters. Underground, the Micro- 
Barometer and Micro-Barograph have been used for the deter- 
mination of pressure variations in mine workings in connection 
with underground ventilation problems 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


Compitep anv Eprrsp sy J. J. Jaxxitscn, Jr. 





ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context, and credit to 
original sources is given. 


Water-Supply Program 


OW, midway in the twentieth century, it has become 
suddenly clear that our water supplies are limited in rela- 
tion co the many and varied needs for its use. These needs are 
growing in size and complexity as the population increases 
and as industry develops. More and more water is needed for 
our growing towns and cities, for bringing arid land into pro- 
duction, and for the tremendous demands of our new industrial 
techniques 

Water supply is a mighty industry. The water utilities in 
the United States now serve more than-100-million persons, 
delivering to them an average of more than 125 gal per person 
per day. Ina single day our water utilities produce more than 
13 billion gal, or considerably more than 50 million tons of 
safe drinking water. Their yearly water production is about 
seven times greater than the total annual tonnage output of all 
other industries put together. 

To run this industry takes a corps of some 85,000 skilled 
waterworks men—men who know engineering, business man- 
agement, bacteriology, conservation, and a host of other spe- 
cialties, And the price? For less than 25 cents you can buy 
enough drinking water to last an average family an entire year. 
For a dime you can give your lawn a one-hour soaking. Water 
is the biggest bargain in our budget. 

Much has been written about the growing lack of adequate 
water supplies. But the public at large still is substantially 
indifferent. Only when water supplies dwindle beyond safe 
limits, and a crisis develops, docs the general public become 
aware of its precious asset and the danger of losing it. 

How great is the job ahead—the job of providing necessary 
water-supply facilities? The accumulated estimate of new con- 
struction and modernization totals $12 billion. Much of this 
money must be spent soon in order to alleviate threatening 
shortages. 

For without water, nations and civilizations are doomed. 
This is forcibly illustrated in the case of the Incas and the 
Pueblo Indians, two races believed to have disappeared more 
through the effects of drought than through any other cause. 

Conversely, in ancient days Athens became a great city 
only after its water supply became adequate. The same is true, 
and to an even greater extent, in the case ef ancient Rome. 

In most instances where cities have been attacked and have 
fallen, the capitulation or defeat usually took place after the 
water supply had been cut off or destroyed. Modern-day ex- 
amples of this may be readily found in the fall of Singapore, 
Hongkong, Madrid, and Berlin. 

The drought conditions that existed in the New York City 
metropolitan area and in northeastern New Jersey during the 


ric. 1 THIS SCENE, A STRIKING ILLUSTRATION THAT WATER IS THE 

LIQUID OF LIFE, SHOWS A SECTION OF DESERT THAT HAS BEEN TRANS- 

FORMED BY IRRIGATION INTO FERTILE PRODUCTIVE LAND IN THE 
MIDST OF ARID WASTES 


latter part of 1949 and the first half of 1950 were foreseen far in 
advance by those charged with responsibility for developing 
water supplies for those areas. 

Had it not been for the interruption of World War II, new 
sources of supply for New York City could have been ready in 
time to have averted most or all of the effects of that drought. 

In New Jersey a multiplicity of causes prevented following 
the advice of water engineers, who, as much as 20 years before, 
had foreseen the possibility and effects of such a drought. 

In the southwestern part of the United States the life line of 
the entire area is the Colorado River. Without it, the entire 
area would suffer, and the city of Los Angeles—as well as much 
of the outlying territory—would be rationed in its use of water 
while populations gradually dwindled. 


ae 
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How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest” section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original mansucripts of these papers are available. 
Photostat copies may be purchased from the Library at 
the usual rates, 40 cents per page. 








1002 





DecemsBer, 1951 


By comparison, the flow of the Colorado River is not much 
greater than that of the Delaware River, which New York City 
is planning to tap as soon as the Neversink and Downsville 
reservoirs and their accessories have been completed. Further 
efforts are being made to create another reservoir for New York 
on the west branch of the Delaware River at Canonsville. 
There is much opposition to such a procedure, and if allowed to 
prevail, this opposition can only result automatically in a 
situation parallel to that of 1949 and 1950. 

Much has been said about the possibility of extracting po- 
table water from the sea. At the present time it costs about 
three to five times as much to produce water by this method as 
by obtaining it from streams or wells. Unless some new and 
undiscovered process becomes available, this ratio of cost is 
apt to be maintained, and the use of sea water in large quantities 
does not seem at all feasible. 

In most parts of this nation the water supply is relatively 
abundant, but it is not always available in the quantity and 
quality required at particular localities and at particular times. 
In a national emergency—with great shifts of population—new 
demands for water appear unexpectedly. The Congress on 
September 1 authorized the Public Health Service to provide 
financial assistance to communities in critical need to improve 
cheir water facilities for defense workers and military person- 
nel 


ric. 2 VAST INSTALLATIONS AND SPECIALIZED MACHINERY SUCH 

AS THIS GIANT WATERWORKS PUMP AND MOTOR ARE NEEDED TO- 

DAY TO SUPPLY AMERICAN COMMUNITIES WITH THEIR GROWING 
WATER NEEDS 


Another reason for local or temporary water shortages is 
that the normal increase in requirements has been prodigious. 
The demand for water is four times as great today as it was 50 
years ago. It has increased from an average per-capita con- 
sumption of less than 50 gal per day in 1900 to a per-capita 
consumption approaching almost 200 gal per day in 1950. 

Water shortages also arise from increased pollution. Our 
streams, lakes, and harbors are so polluted as to be unfit for 
industrial or domestic use unless the water has been expen- 
sively treated. The wastes include solids, organic substances, 
toxic chemicals, acids, alkaline materials, oil, and sewage. 
They color the water; they upset delicately balanced natural 
forces, and add tastes and odors which are often difficult to 
eliminate in water-treatment plants. 

Industry uses more water than any other raw materials. 
Moreover, 44 per cent of our industries find it necessary to treat 
the water which they draw into their plants so that its quality 
will be satisfactory for manufacturing processes. If so much 
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effort is required to provide water for industry's use, it is even 
more urgent that public-health officials be vigilant to protect 
and improve the quality of water that comes into the home. 

The development of safe water supplies in rural and ‘‘urban 
fringe’’ arcas is one of the major needs of public health today. 
The Public Health Service is working toward solution of this 
problem. 

The construction needed to bring our water systems to a 
satisfactory level in communities or neighborhoods not now 
adequately served includes 3200 new water-treatment plants, 
9000 wells and well pumps, 8200 water-storage tanks, and more 
than 45,000 miles of pipe. 

To help fill this need and to inform the public that its sky- 
rocketing demands for pure water are seriously taxing the 
existing means of supply, the Gencral Electric Company, Sche- 
nectady, N. Y., has recently launched a new Water Supply Pro- 
gram. Latest in the company’s More Power to America series, 
the program features a 25-minute, full-color, sound motion 
picture, ‘Pipeline to the Clouds.” 

Dramatizing the importance of water to the individual and 
his community, the 16-mm film outlines the need for immediate 
action to combat potential shortages and to insure safe adequate 
supplies. 

Other important clements of the program are a 40-page man- 
ual, ‘Good Water—and Plenty of It,"’ and a four-page audience 
handout entitled ‘‘Wonders of Water."’ 

The manual, prepared with the assistance of the American 
Water Works Association, is aimed at helping waterworks 
men, other municipal] officials, and civic leaders in showing their 
communities the urgency of the water-supply situation. 

The pamphlet, ‘‘Wonders of Water,"’ presents startling and 
litle known facts about water supply, and emphasizes the 
role of the individual citizen in water-works improvements. 

Program kits, containing a print of the film, five copies of 


the manual, and 200 pamphlets are available at the reproduc- 
tion cost of $170 to industrial and civic organizations wishing 
to conduct campaigns to improve local water-supply condi- 
tions 

The foregoing is based on addresses made in New York, 
N. Y., recently at the opening of GE’s Water Supply Program 


FIG. 3 PIPE LINES, SUCH AS THIS ONE, MUST REACH OUT EVER 
FARTHER TO TAP NEW SOURCES OF WATER 
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by H. R. Wallrath, manager, construction industries section, 
industrial divisions, General Electric Company; Charles H. 
Capen, Jr., vice-president, American Water Works Associa- 
tion, and chief engineer, North. Jersey District Water Supply 
Commission; Dr. Leonard A. Sc. :le, surgeon general, United 
States Public Health Service; and W. V. O'Brien, commercial 
vice-president, General Electric Company. 


Lignite Laboratory 


HE Charles R. Robertson Lignite Research Laboratory of 
the Bureau of Mines was officially dedicated at Grand 
Forks, N. D., on September 29, 1951. 

A $750,000 building completed last December, the new labo- 
ratory was designed to solve problems arising from the develop- 
ment of large domestic reserves of recoverable lignite—esti- 
mated at 355,725,000,000 cons. ! 

Under construction for a year and a half, the new laboratory 
contains a pilot plant for large-scale experimental work, and 
an administrative-laboratory wing with 27 well-equipped indi- 
vidual laboratories 

Designed to harmonize with buildings on the adjacent Uni- 
versity of North Dakota campus, the laboratory has every mod- 
ern facility needed for long-range research whose ultimate goal 
is greater use of lignite for power, heat, and other purposes 
Lignite studies have been conducted by the Bureau of Mines in 
co-operation with the University for many years. 

Research now in progress—preparation, chemical, drying, 
gasification, and other studies—may eventually mean greater 
industrialization and a new era of prosperity for the Great 
Plains and nearby states. It is under the direction of Alex. C 
Burr, chief of the Region V Fuels Technology Division 

The Bureau of Mines gasification pilot plant, which began 
operations in 1945, and has completed its 18th test run, has pro- 
duced to date a total of about 85 million cu ft of gas. 

About 10,210,000 cu ft of potential industrial gas were pro- 
duced from lignite during this run. The test run, longest to 
date, was voluntarily shut down after 947 hr of successful opera- 
tion. The run used 438,415 lb of lignite donated by six min- 
ing companies located in North Dakota and Saskatchewan, 
Canada 

Known as water or blue gas, this gas could be used to heat 
homes or power plants, make synthetic liquid fuels, reduce 
Minnesota iron ore, manufacture ammonia for fertilizer for 
agriculeural use, and for the hydrogenation of vegetable oils and 
fats 

Recent figures compiled by the U. S. Geological Survey place 
the nation’s reserves of recoverable lignite at 355,725,000,000 
tons. North Dakota contains nearly 300,000,000,000 tons, 
Montana nearly 44,000,000,000 tons, and Texas nearly 11,500,- 
000,000 tons 


Diesel-Fuel Survey 


NALYTICAL data for 303 samples of four grades of Diesel 

fuel highlight a report of the second national annual 

Diesel-fuel survey conducted jointly by the Bureau of Mines and 
the American Petroleum Institute. ; 

Recognizing the need for up-to-date information on the availa- 
ble kinds and qualities of Diesel fuels in view of the enormous 
increase in the use of Diesel power units, the first survey was 
undertaken last year. The 1951 survey, conducted in a similar 
manner, covers 37 more fuel samples than last year, and in 
cludes a number of designations of some samples for recom- 
mended use only in winter or summer. It also establishes new 
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national marketing districts, based on supply systems, refinery 
locations, traffic arteries, etc., instead of employing the 1950 
districts which were based on motor-gasoline surveys. The 
samples represented the products of 49 manufacturers, seven 
fewer than the number of refiners contributing data in 1950. 

Samples of Diesel fuel typical of actual shipments were taken 
during 1951 and analyzed according to accepted uniform proce- 
dures by the manufacturers of the fuels. Fourteen tests were 
applied to the samples, and the results were forwarded to the 
Bureau of Mines for study and compilation. Of the 303 samples 
tested, 139 are Diesel fuel for city buses and similar equipment, 
112 are for heavy trucks, tractors, etc., 27 for railroad Diesel 
engines, and 25 for large stationary plants and marine Diesel en- 
gines. 

The report presents the tabulated data in four grade groups in 
accordance with specified limitations set forth by the American 
Society for Testing Materials as follows: (1-D) Diesel fuels 
of 625 F maximum end point; (2-D, first section) Diesel fuels of 
675 F maximum 90 per cent point, with pour points 0 F and 
below; (2-D, second section) Diesel fuels of same 90 per cent 
point with pour points above 0 F; and (4-D) Diesel fuels not 
conforming to the foregoing limitations. 

A comparison with the 1950 survey shows that there has been 
little change in the quality of Diesel fuels during the past year as 
an examination of average, minimum, and maximum values of 
the fuels covered in the 1951 survey fails to reveal any great dif- 
ferences from the 266 samples described in the report of last 
year’s survey. In general, the data indicate that high-quality 
fuels are being supplied to meet the special requirements of the 
various grades. 

A free copy of Report of Investigations 4830, ‘‘National 
Annual Diesel-Fuel Survey, 1951," may be obtained from the 
Bureau of Mines, Publications Distribution Section, 4800 
Forbes Street, Pittsburgh 13, Pa. 


Improved Diesel Fuel 


HE U.S. Navy is testing a new chemical compound de- 
signed to raise the quality of Dicsel fuel to Navy require- 
ments without the refining now necessary, Rear Admiral H. N. 
fallin, Chief of the Navy’s Bureau of Ships, announced re- 
cently. 

If successful, the compound will greatly increase the amount 
of fuel oil available for submarines and other Diesel vessels with- 
out added strain on the nation’s oil refineries. 

The compound is the result of four years of research by the 
Ethyl Corporation. It is a blend of several amyl nitrates found 
to be the most economical] and practical as a quality booster of 
Diesei fuel. 

Small amounts of the blend added to Diesel fue! will improve 
its quality, causing it to ignite more readily in the combustion 
chamber of an engine. 

Diesel-fuel quality is now raised to Navy specifications by re- 
fining which reduces the amount of usable fuel that can be ob- 
tained from a given quantity of crude oil: With use of the new 
blend, much of this refining might be climinated which would 
permit refiners to meet enlarged wartime demands. It would 
also permit them to devote more of their facilities to produc- 
tion of other critically needed fuels. 

Even without increased defense demands, the compound is 
expected to case the job of oil refiners in meeting the normal rise 
in demand for Diesel fuel. This demand has jumped fourfold in 
the last ten years 

Also foreseen is the possibility that Diesel manufacturers will 
be able to design engines to operate on a uniform grade of fuel 
from coast to coast, instead of on the broad range of fucls now 
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being produced, and thus insure better engine performance. 
This may be possible because the new compound, when added in 
different amounts to fuels of different grades, could raise them 
ail to a uniform level. 

No plans for making the amyl-nitrate blend commercially 
available have been announced by Ethyl Corporation. Such 
plans are not expected until after the Navy tests are concluded. 
The company is now producing only those quantities required 
for test purposes. 


Coal-to-Oil Processes 


ORE than 3500 domestic and foreign patents dealing with 

pressure hydrogenation—a process for the conversion of 

coal to oil—are listed in a bulletin compiled by the Bureau of 

Mines and now available through the Government Printing 

Office. The. bulletin is Part II of a three-part report on 
pressure hydrogenation. 

With condensed listings and descriptions of the patent appli- 
cations, the 287-page bulletin lists patents in alphabetical 
order, together with filing dates and reference data. Included in 
the patent listings are developments of Russian, German, 
Japanese, French, Italian, and British origin. 

Published in October, 1950, Part I of this series listed and ab- 
stracted all available literature and pertinent data on synthetic- 
liquid-fuels research. The final Part III will list patents 
numerically by countries and will have a detailed index of all 
material contained in Parts I and II. 

For several years the Bureau of Mines has carried on a broad 
program of research in producing synthetic-liquid fuels from 
coal, oil shale, and other materials. The Bureau is now operat- 
ing a coal-to-oil demonstration plant at Louisiana, Mo., and an 
oil-shale mine and demonstration plant at Rifle, Colo. 

Copies of Bureau of Mines Bulletin 485, ‘Bibliography of 
Pressure Hydrogenation, Part II, Patents,’’ can be obtained only 
from the Superintendent of Documents, United States Govern- 
ment Printing Office, Washington 25, D. C., for $1 each. 


Heat-Pump Installations 


IGH coefficients of performance were reported for the heat- 
pump installation, one of the largest in the world, which 
operates the complete air-conditioning system in the Ore- 
gonian Building, housing the newspaper plant and offices of 


the Portland ‘‘Oregonian."’ The report was made at the semi- 
annual meeting of The American Society of Heating and Venti- 
lating Engineers in Portland, Ore., by J. Donald Krocker, 
consulting engineers; John H. Bonebrake, of Mr. Krocker's 
office; and James A. Melvin, chief operating engineer of the 
Oregonian Building. 

Thé engineers described the operation of the installation for 
the bulk of the 1949 heating season with the system operating 
under complete automatic control. They said the net coefh- 
cient of performance, figured conservatively, was 10.2 at an 
outdoor temperature of 30 F, and 20.8 at the average outdoor 
temperature of 49 F. The coefficient of performance is com- 
puted as the ratio of the total heat used in heating the building 
and in heating the air going into it as related to the total elec- 
tric energy used by the system in producing that heat. 

Three wells drilled in downtown Portland to depths of 235, 
204, and 930 ft are used as heat sources for the heat-pump in- 
stallation. The Oregonian Building extends five stories above 
and two below ground level, and completely occupies a city 
block, 200 X 200 ft. The building has a floor area of 220,000 
sq ft and a volume of 4,270,000 cu ft. 
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While the Portland climate is relatively mild and air condi- 
tioning of office buildings is not general practice, it was neces- 
sary to use complete air conditioning in this building because 
ventilating courts had been eliminated to facilitate uninter- 
rupted flow of material in the mechanical processes of pub- 
lication. 

In addition, as the structure is designed for heavy loads, deep 
steel beams had to be used and these prevented adoption of an 
all-air heating and air-conditioning system. 

Among the innovations described by the engineers were the 
use of well water for preheating and precooling, the recovery of 
heat from exhaust air, and a completely automatic control sys- 
tem, even to the point of starting and stopping the centrifugal 
refrigeration equipment. 

Numerous conclusions which apply to commercial! heat- 
pump installations were drawn from design and experience by 

he engineers, as of possible use to others in planning large in- 
aro eet They are as follows: 


1 The economy in recovering heat from waste products and 
the preconditioning of ventilation air with cold water should 
be investigated. 

2 Acommercial heat-pump instillation can be only as good 
as the automatic temperature and sequence control provided. 
Consideration of only industrial types of controls which can 
obtain greater accuracy and flexibility than usual air condi- 
tioning and heating controls is recommended for use in basic 
master-control sequences. 

3 Abnormally detailed studies of loads and methods will 
pay dividends in economy of operation. 

4 Determination of economic feasibility requires a rather 
thorough study of application methods. Comparison of only 
power rates, arbitrarily chosen coefficients of performance, and 
costs of alternate energy available, will be misleading and 
inconclusive. 

5 Well-water development should precede design, since, in 
many localities, information based on performance of wells in 
the vicinity may not apply fully : 

6 Sand traps in well-water supplies, such as settling tanks, 
are justified, even for wells apparently entirely free of sand. 

7 Water analyses should be carefully studied for possible 
chemical treatment required to protect system metals. The 
employment of consultants is advised. Some advice of pur- 
veyors of proprietary compounds has been found to be mislead- 
ing and flavored with prejudice. 

8 Shafts of pumps handling well water which show even 
traces of sand should be made of hardened metals, such as stain- 
less steel, or of the molybdenum group of alloy steels. 

9 Generally, a heat-pump installation having a capacity of 
more than 150 tons will require, even though it is fully auto- 
matic, at least the part-time attention of an operating engineer, 
who may also have other dutics. Such a person should be 
personally selected or subject to approval by the designing 
engineer, 

SOUTHERN HEAT PUMP 


The two-year performance of a heat-pump system furnishing 
year-round air conditioning in the new six-story office building 
of the Appalachian Electric Power Company, at Roanoke, Va., 
was described at the same meeting by E. R. Ambrose, Jun. 
ASME, air-conditioning engineer of the American Gas and 
Electric Service Corporation of New York, from a report pre- 
pared by Mr. Ambrose and Philip Sporn, Fellow ASME, presi- 
dent of the corporation. Mr. Ambrose said the system, a 
225-hp installation using outdoor air as the heat source and 
heat sink, operates at a coefficient of performance of from 4.28 
to 2.85, depending on the speed and the number of compressors 


operating. 
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The Appalachian Electric Power building encloses a volume 
of 1.15 million cu ft excluding the garage; is 152 ft long X 96 
ft wide X 60 ft high and provides 87,600 sq ft of floor area. 
The outdoor-air coils are located in the penthouse above the 
sixth floor and the outdoor-air fans are located directly above 
on the penthouse roof. 

The fans discharge the outdoor air vertically downward 
through the coils, then back to the outside. Basement storage 
tanks charged with warm or cold water, depending on the 
season, provide practical compressor selections having flexible 
and efficient operation. All of the other heat-pump equipment 
is located in the penthouse above the sixth floor. 

Individual room control is obtained by 153 unit room air 
conditioners located throughout the building, and supple- 
mented by a direct system for ventilation air. The system con- 
sists of three heat-pump units of 75 hp each. 

In addition to the heat pump for year-round comfort air con- 
ditioning, a smal] heat pump supplies the domestic hot-water 
requirements for the entire building. em air exhausted from 
the building is used as the heat source. | This heat pump was 
designed to heat 50 gal of water per hr from 50 to 120 F._ The 
heated water is stored in a 300-gal insulated tank. Exhaust 
air from the building goes over the compressor and through 
the cooling coil to the exhaust fan, where it is discharged to 
the outdoors. The heat removed from the exhaust air by the 
cooling coil is raised to a higher temperature and transferred, 
together with the heat equivalent of the work of compression, 
to the water by means of a refrigerant-water heat exchanger. 

The 153 conditioner units and the forced-air-distribution 
system which conditions the internal area and supplies all of 
the ventilation air requirements, maintain comfortable condi- 
tions throughout the building during both the heating and 
cooling cycle. 

Mr. Ambrose said the heat-pump equipment has required 
relatively little maintenance and service during the two-year 
period of operation, adding that the actual energy consumption 
during the heating cycle indicates that the operating cost of a 
heat-pump system, using air as a heat source is competitive 
with other fuels in the Roanoke area. 

The heat pump possesses many unique and desirable features 
which are adaptable to practically any type and design of year- 
round air-conditioning system, he declared. The heat pump 
can provide instantaneous, automatic, and simultaneous heat- 
ing and cooling with the same equipment. A chimney is not 
required for the unit because no flame of any kind is used and, 
consequently, there are no products of combustion, soot, dirt, 
or odors. 


NEED FOR DATA 


The introduction of the heat pump in the field of space heat- 
ing has created a demand for information not generally availa- 
ble, George S. Smith, professor of electrical engineering at the 
University of Washington, Seattle, Wash., declared at the 
meeting. Since the major portion of the heat supplied by a 
heat pump is drawn either from the air or the outer layer of the 
earth's crust, he said, the design of this type of heating plant 
must depend upon temperatures and temperature changes at 
various seasons of the year. 

Professor Smith presented a considerable quantity of such 
data collected in the Pacific Northwest area by the University 
of Washington Climatology Recording Station and two other 
sites over a period of two years. Professor Smith related his 
data to corresponding U. S. Weather Bureau records, which are 
quite generally available, in such a way that svch weather 
statistics for any locality might be used to determine much of 
the necessary information. Eventually, he said, the accumula- 
tion of information from various parts of the country will per- 
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mit interpolation of design data sufficiently accurate for most 
design problems. 

The amount of heat available for a heat-pump ground grid, 
Professor Smith said, is probably limited to the heat adsorbed 
by the soil from the sun's radiation, plus that precipitated from 
the atmosphere and carried in by the rain. The solar heat thus 
supplied to the earth per square foot of surface may be closely 
approximated by calculation. 

Professor Smith described his methods of using Weather 
Bureau records as ‘‘approximate."’ 

To determine more accurately the ground heat available, the 
temperatures near the surface of the soil must be obtained 
throughout the year, and even these would give information 
for that year only, he said. Needless to say, the time and cost 
would, in general, be prohibitive. If similar comparisons 
could be made between the approximate methods and the more 
accurate ones wherever actual ground surface temperatures are 
available, the accumulated results would probably suggest a 
very acceptable procedure until enough experience with heat- 
pump and ground-grid operation has been acquired to suggest 
better methods, he concluded. 


Turbogenerator Cooling 


NEW method of cooling large turbine generators thar will 

make it possible to increase ratings by as much as onc half 
has been developed by the Westinghouse Electric Corporation, 
Pittsburgh, Pa. The new cooling technique consists simply of 
blowing hydrogen gas at high velocity through specially con 
structed hollow generator coils. This brings the hydrogen, the 
cooling medium, in direct contact with the copper in which the 
heat is generated. 

Since this cooling method reduces to almost zero the heat flow 
through the coil insulation, the temperature of the copper coils 
is determined by the temperature of the hydrogen gas, and the 
heat-transfer coefficient from the copper to the hydrogen 
Therefore, for a given maximum temperature rise, it will be pos- 
sible to pass more current through the coils, since the ad- 
ditional heat that results can be quickly dissipated. 


FIG. 4 CUTAWAY VIEW OF A ROTOR AND ROTOR WINDING 
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Internal cooling is particularly applicable to units for ratings 
of 90,000 kw and above. The improved cooling is said to make 
possible the construction of ratings much larger than now pos- 
sible with conventional hydrogen cooling. Ratings of 3600- 
rpm single-unit generators of 250,000 to 275,000 kw now appear 
possible at power factors and stability characteristics suitable 
for the large electric-utility systems. 

The increase in copper losses due to higher current densities is 
more than offset by the reduction in bearing losses resulting 
from the smaller bearings required for the smaller rotors, and 
the reduction in rotor surface losses resulting from the appre 
ciable increase in the radial length of the air gap and the de- 
crease in rotor surface area. 

Under present conditions, the reduction in physical size of 
generating units for a given rating is of paramount importance 
since it results in the conservation of our nation’s two most 
necessary critical materials—copper and steel. Higher costs per 
unit weight offset any possible cost savings resulting from the 
use of smaller amounts of copper and steel. Large-capacity 
turbine-generator units of this type, even at present costs, how- 
ever, should result in lower over-all station capital and operat- 
ing costs without any sacrifice in efficiency performance. 

Fig. 4 shows the path of the hydrogen gas flowing through 
the rotor conductors for a particular type of construction. 

At present, the development of the inner-cooled stator coil has 
not been carried to the same stage as for the rotor, and it there- 
fore may be advisable co apply internal cooling in two steps— 
the first for the rotor alone, and the second for the stator. 

The development of internal cooling with high-pressure hy- 
drogen gas opens up a new era in the design and construction of 
turbine generators without too great a departure from present 
practice and experience, Westinghouse engineers stated. Two 
generators with internally cooled rotors and rated 175,000 and 
200,000 kw are to be completed in 1954, and a 90,000-kw 3600- 
rpm unit with both rotor and stator internally cooled is now 
being designed and is expected to be available for testing late in 
1952 


New Metalworking Machine 


A NEW method of metal removal which employs the direct 
utilization of electric energy for the machining of any 
electrically conductive material has been developed and made 
available to the metalworking industry by the Method X Cor- 
poration of Philadelphia, Pa., an affiliate of the Firth Sterling 


Steel and Carbide Corporation, Pittsburgh, Pa. The Method X 
machine, as it is called, removes metal by means of an electric 
spark discharge which does not otherwise affect the work ma- 
terial’s physical or chemical characteristics. 

The machining action depends on a mechanical, not thermal, 
effect of electricity which sets up internal mechanical stresses 
by the use of extremely high current densities, thereby causing 
the meta] particles to detach themselves from the work material 
without resort to melting. The exposed surfaces thus remain 
unchanged and surface finishes of 26 microinches rms can be 
obtained. Lapping of less than 0.001 in. will produce any de- 
sired finish down to 0.15 microinch on sintered carbide. 
Center-to-center spacing of holes through the same workpiece 
can be controlled to approximately 0.0005 in. Blind-hole fillet 
radii can be made as small as 0.002 in. 

Reports indicate that not only can the new process be used 
to machine the conventional shapes but it is capabie of machin- 
ing such hard-to-machine metals as sintered carbides, super- 
alloys, S-816, vitalium, and hardened steels into complicated 
geometric shapes economically and rapidly. 

The shape is formed by the use of an electrode made to the 


FIG. 5 METHOD X MACHINE FOR PERFORMING MACHINING 
OPERATIONS 
(An electrode, negative of the shape to be produced, is fed directly 
into the material. The loosened particles are carried away from the 
work area by a dielectric fluid.) 


shape desired and fed directly into the workpiece by the Method 
X machine. A second finishing operation is performed with the 
use of the same clectrode by cutting off the eroded end of the 
electrode and making necessary electrical adjustments and re- 
entering the electrode in the rough-shaped hole. 

The machine's design is similar to a drill press with a pedes- 
tal-type base, an electrode feed and control mechanism, and a 
remote-unit power supply. The machine has a worktable pro- 
vided for longitudinal, lateral, and vertical traverse, and full 
rotation for work alignment. Electrode feed is automatically 
controlled by an amplidyne and associated circuits so that opti- 
mum cutting speeds for a given cutting condition are maintained. 
The power supply is fed from 220-volt 60-cycle single-phase 
lines. 

A dielectric fluid such as fuel oil, kerosene, or a compound 
especially developed for this purpose, Dielectro X, is used to 
enclose the cutting operation. The purpose of the work sub- 
mersion in the Dielectro fluid is first, co build up electrical resist- 
ance so that the energy storage devices in the machine may be 
fully charged prior to discharge, and sccond, to flush the 
loosened particles from the work area. No fluid is lost except 
through evaporation or carry-off on the fabricated parts. 

Electrodes are made of a highly conductive, easily machined 
material, such as brass, although other conducting materials 
may be used. They are usually machined to a negative of the 
shape to be produced when the machining operation can be per- 
formed with the head moving in a vertical direction. When 
the machine is required to revolve, or the worktable traverse, 
for an internal irregular contour, an electrode of brass wire bent 
to the necessary working angle is all that is required since the 
tool does not make physical contact with the work. 
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Savings Through Standards 


A REPORT of a survey to obtain data on savings derived 
from the use of standards by American industry appears in 
the October, 1951, issue of Standardization. Entitled, “Dollar 
Savings Through Standards,"’ the report attempts to compile a 
body of measurable proof in terms of dollars or percentages of 
net savings and specific economic benefits attributable to 
standardization. The first survey of its kind, it represents 140 
documented case studies, covering 81 industries and industrial 
products. Most of this information was supplied to the 
Economic Cooperation Administration through the American 
Standards Association, which got it in a special survey of its 110 
trade association and <echnical-society members, and 2000-odd 
company members. Peer ae 

The report reveals a sharp rise of the standards movement 
since the war, particularly in the past two years. Company 
after company refers to recently installed standards programs. 
Others speak of programs not yet completed or about to be 
started. 

The most obvious generalization that tan be drawn from the 
results of the survey is that standardization is truly an essential 
element of the American industrial system. Another important 
observation is that standardization programs in all degrees of 
development are currently to be found. The cases show various 
stages, ranging from claborate and well-established procedures 
to initial or tentative efforts. The larger the industrial estab- 
lishment the more important it is that the fullest possible use be 
made of standards at every stage of the productive process. 

The ‘‘cases"’ have been roughly divided into groups under 
such headings as ‘“‘mechanical manufacturing,’’ ‘‘machine 
tools,"’ etc., some of which are necessarily duplicated in Section 
IV, Supplementary Cases. However, it is obvious that many 
industries which differ a great deal in the nature of their prod- 
ucts still utilize identical standards for items like industrial 
fasteners, screw threads, etc. 

Attention is particularly directed to the full indexes which 
are found at the beginning of the report. The first index is a 
list of the reporting industries, arranged alphabetically, show- 
ing the corresponding case numbers. The second index is a list 
of the various subjects of standardization discussed in the 
cases, arranged alphabetically by subject, and showing the 
corresponding case numbers. The specific interest of the user of 
the report will determine which index is applicable. 

Individual copies of this document at $1 each can be obtained 
from the American Standards Association, Incorporated, 70 
East 45th St., New York 17, N.Y. ECA is distributing the 
report abroad; in this country, copies can be obtained only 
through ASA 


Wind-Tunnel Drive 


250,000-HP wind-tunnel drive, capable of creating super- 

sonic blasts of air, is being constructed in Schenectady, 
N. Y., by the General Electric Company, as part of an order 
placed with G.E. by the National Advisory Committee for 
Aeronautics. The giant drive will be installed in a new wind 
tunnel being built at the Lewis Flight Propulsion Laboratory in 
Cleveland, Ohio. 

The new tunnel will be used to test aircraft power plants in 
the ramjet, gas-turbine, and rocket categories. 

While rated officially at 250,000 hp, the drive will have a peak 
one-hour output of 300,000 hp, according to G-E engineers. 
The drive will consist of four 37,500-hp and three 33,334-hp 
variable-speed a-c induction motors linked with two axial-flow 
com pre ssors. 
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Four of the motors will be mounted in tandem on a single 
shaft operating one compressor, while the remaining three will 
operate on the second compressor. Peak wind velocities will be 
obtained by operating the compressors in tandem. 

The individual motors, among the largest of their kind ever 
built, will cach weigh about 120 tons and will be approximately 
14 ft high, 14 ft wide, and 25 ft long. 

Complete controls and switchgear will be supplied by G.E. 
Included in this equipment will be one of the largest orders 
ever placed for static capacitors for power-factor correction. 

General Electric also is constructing a 180,000-hp wind- 
tunnel drive for NACA’s Ames Aeronautical Laboratory at 
Moffett Field, Calif. 


TV in Power Stations 


HE application of television for direct viewing of furnace 

conditions has been in the process of development for some 
time at the Port Jefferson Power Station of the Long Island 
Lighting Company, according to an article by L. M. Exley, 
Mem. ASME, of the Long Island Lighting Company, in the 
July, 1951, issue of Combustion 

At present, such an installation provides the operators in the 
centralized control room much needed information about con- 
ditions existing in the furnace of one steam-generating unit fir- 
ing pulverized coal. 

Development of the use of this television equipment has been 
carried to its present status through the combined efforts of 
the Diamond Power Specialty Corporation of Lancaster, Ohio, 
and the staff of the Port Jefferson Power Station. 
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DeceMmBER, 1951] 


ALL POUR LIGHT-OIL BURNERS ARE 
SHOWN IGNITED 


As shown in Fig. 6, the camera unit is mounted over a cen 
trally located opening in the roof of the water-cooled furnace of 
a 425,000-Ib per hr, tangentially fired, steam-generating unit. 
In order ro provide an opening of sufficient size two bent sec- 
tions of roof tubes were installed at this point. The camera lens 
is protected from heat by a water-cooled window. The camera 
unit will withstand temperatures of 150 F or over, so requires no 
cooling. From this camera location the picture is transmitted 
to the viewer, which is located on the steam-generator panel in 
the centralized control room. 

Operating experience with the installation has been as fol- 
lows: 

1 Preparatory to lighting off, the ignition torches are shown 
satisfactorily on the screen in the control room and the man who 
operates the control for ignition of these torches can observe 
their operation 

2 In lighting off coal from either the light-oil burners or 
from the ignition torches the screen becomes black when pul- 
verized coal is first admitted to the furnace. Ignition normally 
takes place in about 30 sec. As soon as this takes place the 
flame pattern appears on the screen. The stability of the flame 
and the point at which ignition is taking place, with respect 
to the burner nozzles, is indicated clearly. 

3 Television shows many burner conditions that could not 
be analyzed by other means on cither oil or coal, at any rating 
For example, before television was installed, during burner 
cleaning periods on oil firing, dark puffs were usually observed 
from the stack. The logical conclusion was that the operators 
were cutting the oil burners back in service too quickly. Tele- 
vision showed that the dark stack was caused by purging the 
oil burness too rapidly. 

High-volatile coal from the Fairmont, W. Va., district is now 
being burned at Port Jefferson. The volatile matter of this coal 
is in the range of 36 to 39 per cent which increases the possi- 
bility of burner coking. , The television equipment has been 
very helpful in burning this fuel, as it provides a better picture 
at the point of ignition than can be determined by observing the 
furnace through the various peepholes. Visual inspections of 
the burners for coking are still made periodically but coking has 
been almost entirely eliminated by keeping ignition further from 
the burners than would be considered practical without the use 
of television 

Any burner condition which affects combustion, such as un- 
equa] fuel distribution, is very noticeable on the screen. Other 
things, such as cleaning ash from the dry-bortom hopper or 
blowing of the waterwall soot blowers can be seen also 

Incomplete combustion in the furnace is readily detected in 
the picture on the screen, and therefore aids in maintaining a 
clear stack. This is of extreme importance not only in. lo- 
cations where rigid smoke-control ordinances are enforced, but 


FIG. 8 APPEARANCE OF FIRE SHORTLY AF- 
TER PULVERIZED-COAL IGNITION 


FIG. 9 APPEARANCE OF FLAME AFTER 
CONDITIONS BECOME STABILIZED 


also because of the country-wide attention being given to 
smoke abatement. 

4 Loss of ignition due to stoppage of oil or coal flow is 
shown instantaneously by a black screen. The operator can 
verify the loss of ignition under this particular condition by ob- 
serving the furnace draft gage, which always changes at loss of 
ignition, and pulverizer instruments in the case of coal, or fuel 
pressure gage in the case of oil. 

5 It is believed that the television installation at Port Jeffer- 
son will assist in detecting, but not definitely show, any con- 
dition which might result in a furnace explosion. Any large 
reduction of air flow, without reduction of coal flow, results ina 
rich, explosive mixture in the furnace. Under such conditions 
ignition is seldom lost. Such conditions may be brought about 
by failure of automatic controls, failure of a forced or induced- 
draft-fan motor, or failure of dampers in forced or induced-draft 
ducts. In such cases the television screen becomes black, even 
though ignition is maintamed. As the television camera is at 
the top of the furnace, unburned fuel rises and obscures the 
burners under such conditions. Further studies are being made 
at this time in order to analyze the information available on the 
television screen so that it can be used to assist the operators to 
greatest advantage. 

Thus far, television is highly endorsed by the control-room 
Operators as an important operating aid. In fact, they express 
uneasiness when it is removed from service for any reason. It 
holds promise of widespread application, especially among 
central-station boiler plants 


British Aircraft Display 


EPRESENTATIVES from more than 90 countries were 

given an indication of the speed of things to come when 

they watched Britain's latest aircraft fly past during the recent 

air display at Farnborough, in Southern England, organized by 
the Society of British Aircraft Constructors. 

According to a commentary on the show by Charles Gardner, 
received from British Information Services, discounting experi- 
mental and research aircraft, greatest interest centered around 
four or five machines which are already in quantity production 
—the de Havilland Comet four-engined jet airliner, soon to go 
into service with British Overseas Airways Corporation; the 
Vickers Viscount turboprop airliner, ordered for British Euro- 
pean Airways; the Vickers Valiant world’s first four-engined 
jet bomber; the Hawker 1067 sweptwing fighter, and the 
Vickers 508 naval fighter. 

Both the Comet and the Viscount airliners represent such an 
advance on their piston-engined competitors that they can 
genuinely be said to start a new form of travel, Mr. Gardner 
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said, The Comet, for example, with its 500-mph cruising speed, 
will nearly halve the journey time on all the routes on which 
it will operate. 

The Viscount, however, will rely not so much on speed as on 
her smooth, vibrationless, and silent flight. Both aircraft are 
attractive economically. - It is reported that airlines in Europe 
are inquiring about Viscounts, and that some of the leading 
airlines of America have asked for Comets, subject to delivery- 
date satisfaction. 

The Valiant jet bomber has a sweptwing and swept tail of 
exceptional cleanliness. Its power comes from four Rolls Royce 
Avon jets, which are so unobtrusively installed in the wings 
that all you can see of them is the wing-root grilles over the 
intakes. 

The new Hawker 1067 fighter has been claimed by Britain's 
Secretary of State for Air as the ‘‘fastest in the world." There 
are only two planes which the 1067 has to beat—the F86 Sabre 
and the Mig 15. With its latest Avon, the Hawker is much 
more powerful than cither (it has, of course, the advantage of 
being a newer machine). Furthermore, its rate of climb and 
rate of roll are both exceptional. The Sabre, of course, holds 
the world's speed record at 670 — 

The most powerful naval fighter, according to Mr. Gardner, 
is the Vickers 508, which has two Avons mounted side by side 
in the fuselage. No other fighter, he claims, has anything like 
the power of two Avons. 

As for engines—the Avon and the Armstrong Sapphire will 
play a big part in Western rearmament, and the Sapphire is al- 
ready being built in America to play a part in the rearmament 
over there, Mr. Gardner said. The official thrust figures are, 
for the Avon 6500 Ib and for the Sapphire 7200tb: Both are in 
widespread production. Particular interest was shown in the 
Napicr Nomade, a combination of Diesel and gas-turbine en- 
gines 

Finally, Britain at this moment holds two major world rec- 
ords—that of absolute height for an airplane, and of rate of 
climb to 12,000 meters (39,370 ft). Mr. Gardner believes she 
should be able to add to that the absolute speed-record—barring 
rocket experimental machines. 

Altogether there were 51 aircraft on show at Farnborough 
compared with 34 at the Society's first display in 1932. And of 
the 51 this year, no less than 28 were jet propelled. The aver- 
age speed of all the machines—including the tiny slow-flying 
Austers—was 400 mph. 

The fastest thing at Farnborough, according to Mr. Gardner, 
was a bifuel research rocket capable of speeds up to 2000 mph. 
It was shown on the stand of Britain's Ministry of Supply in 
the static exhibition. 


Air-Borne Radar Device 


ATER versions of the British Overseas Airways Corpora- 
tion's Comet jet airliners are to have a radar device in the 
nose which will give the pilot a warning picture of approach- 
ing storm clouds. Known as the Air-Borne Search Device, the 
radar set “‘screens’’ any solid objects in the path of the aircraft 
up to a distance of 40 miles—the approach of a hard core of a 
cumulo-nimbus cloud, 2 mountain top, or another aircraft. 

The searcher has a high-frequency beam which covers a sector 
of space ahead of the aircraft. It scans through an angle of 75 
deg each sec, and if the beam hits a ‘solid’ object, signals are 
reflected back on to the radar screen. 

Any storm-filled cloud or other object with a ‘hard’ center 
in the wedge-shaped sector of space covered by the beam will 
automatically be screened. Distances are marked off on the 
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screen and the pilot can determine the range of objects ahead to 
within a few hundred 

The radar pictures show ‘hidden gaps through giant cloud 
banks which are quite hidden to the eye and enable the pilot to 
select a storm-free path which avoids dangerous turbulence, 
and make a trouble-free climb or descent rhrough the storm 
clouds. 

En route the Comets will normally cruise high above the 
weather, 40,000-50,000 ft up, and during that time the beam of 
the searcher will be lowered so that it sweeps the ground instead 
of the sky dead ahead. When tilted downward, the radar 
screen is used as an automatic map reader: it shows coastlines, 
rivers, lakes, and ships. A ship can be picked up on the screen 
25 miles away, and a small dinghy five to six miles off. 

Tests on the equipment have been made by the Telecommuni- 
cations Research Establishment, by a Royal Air Force Transport 
Command Development Unit, and by BOAC’s Operational De- 
velopment Unit. Early tests took place over Singapore, said 
to be one of the most thundery regions in the world, where 
clouds towering from 15,000 to 41,000 ft up were ident’ sed 
accurately. 

The complete installation weighs about 175 |b and is buil: by 
Ekco (E. K. Cole Led.). 


175-Hp Gas Turbine 


CCORDING to a recent issue of the Aluminum Bulletin, the 

U. S. Navy is now testing a 24-ft boat fitred with a 175-hp 

gas turbine at the U. S. Naval Engineering Experiment Station, 

Annapolis, Md. A boat of this type could be used for seaplane 

operations. Its high speed would permit efficient and speedy 
rescue in cases of plane crash. 

The engine consists of a single-stage centrifugal compressor 
with two outlets, two constant-pressure burners, and a com- 
pressor-driving turbine having a rated speed of 36,000rpm. The 
power-output stage consists of another turbine with a rated 
speed of 24,000 rpm and 9.6 to 1 reduction gear. To keep weight 
to a minimum, aluminum is used for a number of major com- 
ponents 

Weighing only 150 Ib, the engine is light enough for two men 
to lift and occupies less space than a houschold washing ma- 
chine. Maintenance is simple, as there are about one tenth as 
many parts as in a conventional gasoline or oil engine of com- 
parable horsepower. Output will vary between 100 and 200 
bhp, depending on the endurance life expected. The turbine 
can drive the boat at speeds up to about 21.7 knots with much 
less vibration than a Diesel or gasoline engine of comparable 
power. 

Smooth starting is an outstanding characteristic of the gas tur- 
bine. The engine in the experimental boat will start and attain 
full speed in about seven seconds. It runs equally well on gaso- 
line, kerosene, and light or heavy fuel oil. It is considerably 
quieter in operation than a conventional piston-type engine. 

The turbine is still in the development stage and is not yet 
ready for production. Although emphasis has been placed on 
reliability, ether phases of the turbine’s proving have not been 
neglected. Design changes already made to improve operation 
of the unit are: A more rigid but lighter-weight cast frame, re- 
placing the original fabricated frame; a new accessory drive 
unit; cast-aluminum burner elbows, replacing the steel-fabri- 
cated ones formerly used; development of a new-type ignition 
plug, and addition of a crossover tube between burners <o insure 
quick, dependable two-burner starts; and circular exhaust out- 
lets which permit the small-volume turbine to be installed in an 
even smaller space than previously. 
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Industrial Instruments 


Effect of Eccentricity on Instrurnent-Gear 
Accuracy, by Richard L. Thoén, General 
Mills, Inc., Minneapolis, Mion. 1951 
ASME Fall Meeting paper No. 51—F-36 
(mimeographed). 

IN the design of mechanical instru- 
ments, the problem often arises wherein 
a shaft must be positioned within a 
specified angular tolerance. Often as not 
the design may carry a limiting space 
dimension. Normally, a survey of the 
various methods available for angular 
positioning would be conducted and, 
since every angular-positioning device 
contains certain inherent inaccuracies, it 
becomes necessary to understand how 
these inaccuracies affect the angular 
position of a shaft. For example, in the 
case of spur geariag, the gear parameters 
should bear a certain safe proportion to 
the gear imperfections; otherwise, the 
effect of the latter would cause the 
angular tolerance to be exceeded. This 
paper describes one of the effects chat 
produces errors in one type of angular 
positioning, namely, eccentricity in spur 
gears. 

Basic formulas are derived which, 
when applied to a train of eccentric 
gears, enable the designer to predict the 
angular error and backlash at the output 
shaft. 


A Method for Controlling Moisture Con- 
tent of Foundry Sand, by A. M. Sever- 
son, Jun. ASME, and J. J. Uppgren, Univer- 
sity of Minnesota, Minneapolis, Minn. 
1951 ASME Fall Meeting paper No. 51— 
F-37 (mimeographed). 

A METHOD for controlling water 
addition to simplify and increase the 
accuracy of moisture content in foundry 
sand is described. 

A control system of the mercury- 
manometer type, used together with a 
bubbler system, was found to be particu- 
larly adaptable to the application. The 
design of the instrument is such that the 
unit could be made almost completely 
automatic by mechanically connecting a 
temperature-responsive element to the 
presently fixed electrode and in this 
manner automatically reset the unit for 
varying sand temperature. 

The simplicity of the instrument lends 


itself to ease of manufacture and ease of 
equipment. 

The instrument could be adapted for 
other batch-type processes. It could 
also be used to measure liquid levels in 
units such as tank farms. Small pressure 
tubing leading to each tank bubbler 
system could be connected to such an 
instrument in a control station. By a 
proper system of valves, the liquid level 
of any tank could be easily determined. 


A Multiple-Input Totalizing System, 
by James E. Bevins and George S. Miles, 
Bendix Aviation Corporation, Teterboro, 
N. J. 1951 ASME Industrial Instruments 
and Regulators Division and Instrument 
Society of America, Joint Conference paper 
No. 51—IIRD-2 (mimeographed). 


DESIGNED originally for multiengine 
jet aircraft, this system totalizes the 
rate of flow and quantity of fuel con- 
sumed. It combines a variable orifice 
flowmeter with differential synchros and 
a novel servo system. Each of these 
components is fully described and the 
versatility of the system is demonstrated 
for use in other contro] and indicating 
systems where isochronous speed control 
is necessary. 

The multiengined totalizing system is 
made up of three components—the trans- 
mitters, amplifier, and indicator. From 
two to four transmitters are used in this 
system and have a range of from 500 to 
10,600 Ib per hr and will operate up to 
800 psi working pressure. The amplifier 
is operated from 115-volt 400-cycle 
power and requires about 40 volt-amp. 
The indicator has a two-concentric- 
pointer-type presentation and operates 
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from 0 to 40,000 Ib per hr with four 
revolutions of the fast hand and has a 
smallest increment of 100 Ib per hr 

The multiple-input totalizing system 
can be used for indicating the results 
of any processes where a flow of a prod- 
uct is involved. This flow need not be 
liquid but could be the output from sev- 
eral conveyers or other devices used to 
transport cither the finished products or 
parts which make up the finished prod- 


Materials 


Level Luffing Cranes for American In- 
dustry, by R. J. Stoddard, Mem. ASME, 
American Hoist and Derrick Company, St. 
Paul, Minn. 1951 ASME Fall Meeting | 
paper No.$1—F-32 (mimeographed). 


THE unique characteristic of the level 
luffing crane, a European development 
for cargo handling, has been adapted for 
use by American industry. In contrast to 
the slow booming motion of the con- 


ventional crane now used in America, . 


this crane booms (or “‘luffs’’) at speeds 
comparable to the trolleying motion of 
bridge cranes. The term “‘level luffing’’ 
is used because of the crane’s charac- 
teristic of transporting the load in a 
horizontal plane as the boom radius is 
changed. As a result, relatively little 
power is required for this motion and 
high speeds can be obtained. In conven- 
tional cranes the booming motion in- 
volves a vertical displacement of the load 
which requires considerable power. Con- 
sequently high booming speeds are 
neither safe nor practical in this type 
of crane. Level-luffing-crane booms are 
usually designed to be crank or rack- 
and-pinion operated and therefore are 
not subject to the usual hazards of drop- 
ping, overlowering, or overraising. 
Such cranes permit rapid, safe handling of 
loads by semiskilled operators. In prac- 
tice a virtually straight-line motion of 
the load from the loading point to the 


ucts. As a multi-input flowmetering 
system it is pointed out that the applica- 
tion need not be limited to aircraft but 
might be applied to oil refineries or 
pipe-line installations where separate 
input signals might be miles apart. Ie is 
perfectly feasible to transmit differential 
synchro signals over distances of three to 
five miles without any appreciable error 
By special installations these distances 
can be increased 


Handling 


discharge point is obtained by simul- 
tancous swinging and luffing. This paper 
presents cranes for handling bulk or 
packaged materials in three fields, 
namely, ships’ cargo service, industrial- 
plant service, and construction work 


Engineering and Design of Farm Ma- 
chinery, by C. E. Frudden, Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis. 
1951 ASME Fall ic mmad paper No. 51— 
F-31 (mimeographed). 


THE present trend in tractors and 


~ implements is toward a basic tractor, en- 


gineered to conform to the requirements 
of growing an almost endless varicty of 
crops, particularly those grown in rows 
like cotton, soybeans, and corn, which 
require cultivation after the crop has 
grown to a considerable height and, 
therefore, high clearance under axles as 
well as means for adjustably spacing the 
wheels to fit the crop rows. Such a basic 
tractor then becomes a carrier, as well as 
a portable power plant, for many imple- 
ments among which are plows suspended 
from the rear of the tractor, disk harrows 
similarly suspended, planters cither ahead 
of or behind the rear wheels, cultivators 
both ahead and behind tractor rear 
wheels, corn pickers, and many other 
combinations. Other implements which 
receive their power from the tractor, 


TOPLIS LEVEL LUFFING GEAR 
(4, Rope luffing type; 4, crank luffing type.) 
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such as combines, forage harvesters, hay 
balers, mowers, and rakes are carried 
on their own wheels and are hauled 
behind the tractor 

Designing farm machines with maxi- 
mum versatility of use rather than for 
a single purpose may not be ideal engi- 
neering, but it is generally excellent 
economics. A modern combine har- 
vester, for example, with a wide range of 
adjustments and an assortment of com- 
ponent parts, has no trouble in threshing 
100 or more different kinds of grass and 
grain seeds varying in kernal size from 
tiny clover to big lima beans. Such 
versatility, on many a farm, means that 
one combine will be called into action 
three or four times during a season and, 
thereby, increases its use factor ma- 
terially. 

Forage harvesters are also designed for 
versatility. They cut the standing hay 
or corn and chop it into short lengths 
and are designed to handle crops in the 
following four ways: green grass for 
grass silage, corn for corn silage, dry or 
semidry chopped hay for delivery to hay 
mow, and chopped straw for bedding. 

These variations in attachments for 
one base machine greatly improve the 
otherwise low use factor of this equip- 
ment and thereby make possible larger 
production runs for the manufacturer as 
well as greater usefulness of the machine 
in the hands of the farmer. 

Engineering and design of machines 
are always influenced by the possible pro- 
duction volume attainable in manufac- 
ture. In this respect, farm machinery 
may be said to have reached the mass- 
production stage making possible the 
many economies that are associated with 
production in large numbers. For 
example, during the year 1950 there 
were produced in the United States more 
than 498,000 wheel-type tractors, 247,000 
tractor cultivators, 174,000 tractor mow- 
ing machines, 341,000 tractor-type plows, 
60,000 pick-up-type hay balers, 88,000 
corn pickers, and 116,000 combine har- 
vesters. 

Some of these items are in production 
the year round, while other items, of a 
more seasonal character, are built in 
large runs of shorter duration. In either 
case, their engineering and design must 
be closely integrated with the latest 
production techniques in order to pro- 
duce parts of high quality, strict inter- 
changeability for manufacture and serv- 
ice, and at the lowest possible cost 


Coal and Ore Transfer From Rail Car to 
Lake Vessel, by E. E. Bauer, Heyl and 
Patterson, Inc., Pittsburgh, Pa. 1951 ASME 
Fall Meeting paper No. 51—F-14 (mimeo- 
graphed). 
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THE problem of transferring coal 
from hopper-bottom rail cars into lake 
vessels at 3000 tons per hr and with an 
absolute minimum of degradation of coal 
has been solved with a unique combina- 
tion of equipment tailored to the job 
The installation is designed for growth 
and has proved its versatility by handling 
1,000,000 tons of ore in the winter of 
1951. 

Since degradation is caused by drop- 
ping coal from great heights, the rather 
obvious solution is to minimize the free 
fall of the coal at any point. Experience 
with the lake dumpers and various utility 
installations dictated the use of a tele- 
scopic-type chute with a trimmer gate 
so that the coal would slide from its 
highest point into the lake vessel rather 
than fall into it as in accordance with 
previous practice. Furthermore, the 
telescopic chute offers additional ver- 
satility in that it can be rapidly posi- 
tioned over the lake-boat hatches, it 
can be raised and lowered as the hold is 
filled, and it can be designed to move 
readily from inboard to outboard for 
even and maximum loading of the hold 
A proper trimmer gate will allow the 
directing of the coal to the far corners of 
the hold, thereby providing the maxi- 
mam possible loading of the vessel 
which had been impossible heretofore 

In order to properly feed a telescopic 
chute so that it can fulfill its function, 
it is necessary to have a surge bin or 
funnel at the top of the chute. Normally, 
this is spoken of as the ‘‘pan.”’ 

In considering the existing equipment 
and the necessity for economy, it was 
decided that the existing belt conveyer 
and car shakeouts be retained as elements 
of the initial installation. This also 
preserved the track layout in the yard 
with a minimum of change. Two 
shakeouts were available at the main 
plate feeder, and in order to provide suf- 
ficient capacity, a third unit was added 
It was also necessary to modernize the 
main No. 1 conveyer to handle this 
additional capacity; therefore a com- 
pletely new drive was designed for this 
conveyer. In establishing the capacity 
of the equipment, it was first decided 
that an ultimate goal for one unit and the 
existing dock would be 5,000,000 tons of 
coal in a season. A season was assumed 
to be approximately 270 days’ duration, 
and the average boat capacity to be 10,- 
000 tons. This meant that it would be 
necessary to strive for an average of al- 
most two vessels per day. With the 
dock rail facilities that were available, 
it would have been almost impossible to 
schedule vessels so that more than 50 
per cent of a 24-hr period could be availa- 
ble for actual loading. This, in turn, 


meant that each vessel would have to be 
loaded in approximately six hours’ time. 
It was also necessary to approximate the 
dock loading and handling efficiency at 
around 60 per cent. This factor includes 
delays of vessels in arriving as well as 
delays in receiving and handling trains. 
It is interesting to note that in the 1950- 
1951 season 225 boats were loaded and 
51,250 rail cars were handled. Sixty per 
cent of 6 hr would be 3.6 hr free loading 
time. This indicated an equipment 
capacity rating of approximately 2800 
tons per hr. Since capacity would also 
be affected by the condition of the coal as 
well as the size and type of coal, an addi- 
tional safety factor was introduced, and 
a nominal design capacity was estab- 
lished at 3000 tons fer hr. Belt sizes 
and speeds, motor drives, and all other 
equipment were selected on this basis. 


Steam Power 


Steam-Generating-Unit Designs for 
Burning Coals From the Northern 
Great Plains Province, by John H. 
Cruise and Orto de Lorenzi, Fellow ASME, 
Combustion Engineering-Superheater, Inc., 
New York, N. Y. 1951 ASME Fall Meet- 
ing paper No. 51—F-33 (mimeographed), 


THIS paper places major emphasis on 
the application of chain and traveling- 
grate stokers for burning lignite and sub- 
bituminous. Also discussed are fuel 
characteristics of the Northern Great 
Plains Province as well as the use of 
underfeed stokers, spreader stokers, and 
pulverized fuel. 

Until about 1922 the natural-draft 
type of chain-grate stoker was widely 
used for free-burning fuels including 
those having high moisture content and 
severe weathering characteristics. Fur- 
naces of the front-arch type are generally 
used with the natural-draft stokers. 
Efforts to burn lignite on forced-drafe 
stokers installed in front-arch furnaces 
did not prove to be very successful. In 
1928 two identical boilers were installed 
at Mobridge, S. Dak., one equipped 
with a forced-draft traveling-grate stoker 
set in a combination-arch furnace and the 
other with the same type of stoker in a 
rear-arch furnace. Tests showed prac- 
tically no efficiency difference below a 
grate liberation of 275,000 Bru per sq 
ft per hr and an advantage of more than 
10 per cent for the rear-arch design at a 
liberation rate of 350,000 Bru per sq ft 
per hr 

The latest type of rear-arch design is 
represented by a unit installed in the 
Estevan Steam Plant of the Saskatchewan 
Power Commission where Souris lignite 
bug dust is the fuel. The long low arch 
is of the water-cooled refractory type 
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and the furnace front wall is completely 
water-cooled with fin tubes which have 
a refractory covering over the lower 15 
per cent. Designed for a maximum 
steam capacity of 80,000 Ib per hr, the 
unit demonstrated that it could easily 
be operated at rates in excess of guaran- 
tees. The results of a test at 86,000 ib 
per hr show an efficiency of 73.7 per cent 
adjusted to 500 F exit-gas temperature 
with a corresponding grate liberation 
rate of 336,000 Bru per sq ft per hr. 

The performance of the Estevan units 
has demonstrated that where traveling- 
grate stokers are used the rear-arch 
furnace assures satisfactory operation 
with low-rank fuel. The fully ignited 
and active fuel bed contrasts sharply 
with the darkened front drying zone so 
typical of the combination-arch furnace. 
High velocity flow of gas from under 
the rear arch produces a rolling tur- 
bulence which promotes rapid moisture 
evaporation, stabilizes ignition, elimi- 
nates stratification, and insures uniform 
composition of gas entering the boiler 
surfaces. 

For units up to approximately 200,000 
Ib per hr cither traveling-grate or 
spreader stokers may be selected. In the 
range starting from 75,000 Ib per hr, 
pulverized-coal firing should receive 
careful consideration. One advantage 
of the latter is the ease of switching to 
other fuels, a factor of significance now 
that North and South Dakota are in the 
ranks of petroleum-producing states. 


Trends in Application of Deaeratin 
Heaters for Treatment of Boiler Feed- 
water, by V. J. Calise, Mem. ASME, and 
R. K. Stenard, Graver Water Conditioning 
Company, New York, N. Y. 1951 ASME 
Fall Meeting paper No. 51—F-39 (mimeo- 
graphed). 

EIGHT case histories are presented, 
four from industrial power plants 
and four from central stations, which 
cite considerations in the selection and 
application of correct designs of a num- 
ber of types of deaerating heaters. Each 
industrial case study included an analysis 
of the following factors: (1) Thorough- 
fare versus nonthoroughfare arrangement 
of steam and water flow relative to cach 
other. (2) Internal versus external 
tubular vent condensers. (3) Tray 
versus spray deacrating heaters. (4) 
Materials of construction. (5) Amount 
of deaerated water storage. 

One distinction between operation of 
deaerating heaters in industrial plants 
and in central stations is that operating 
pressures in the latter are generally 
higher. In addition, central-station 
heaters usually employ steam extracted 
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directly from one of the bleed stages on 
the turbine, and their heat cycles are 
such as to require close control of deacrat- 
ing-heater-steam operating pressure and 
temperature. When turbine load falls 
off rapidly, there may be cases when the 
drop in extracted-steam pressure on the 
heater results in an operating pressure 
below atmospheric pressure. Under 
these conditions noncondensable gascs 
must still be removed from the heater by 
proper venting. 

Automatic ejecting equipment may be 
employed to create a vacuum and remove 
noncondensable gases from the heater 
when extracted steam falls below a fixed 
point. Another method is to use a 
pressure-reducing valve co supply steam 
to the heater from one of the higher 
turbine bleed points or to supply steam 
directly from a boiler header through a 
pressure-reducing valve. A third method 
is to maintain a constant low pressure 
regardless of load fluctuation, while a 
fourth is to use turbine condenser vacuum 
for discharging noncondensable gases. 


Progress in Development of Process- 
Steam Turbines for Industry, by A. D. 


Somes, Mem. ASME, General Electric Com- _ 


pany, River Works, West Lynn, Mass. 1951 
ASME Fall Mesting paper No. 51—F-34 
(mimeographed ) 


BY generating steam at a pressure 
above the process level and using the 
expansive energy in a turbine, power can 
be produced at a very low incremental 
fuel rate. Where steam must be gener- 
ated to serve the needs of the process, 
by-product power can be made by a pro- 
cess turbine at an additional consumption 
of approximately 4250 Bru per kwhr in 
the case of a paper mill having a 1200- 
ton production per day and a power load 
of about 40,000 kw. This may be com- 
pared with 11,500 Bru per kwhr for 
prime power in an equivalent plant. 
While there is an increase in plant in- 
vestment because of the higher-pressure 
and temperature equipment, the in- 
creased cost per kilowatt of capacity is 
generally only a fraction of that for 
prime generating equipment. 

Basically, the process turbine accom- 
modates itself to the steam flows re- 
quired by the process while extracting 
as much power as practical. On small 
turbines a single throttling valve is 
frequently used for control. However, 
greater efficiency and increased output 
are obtained from multiple sectionalized 
nozzle control valves. 

In some plants steam may be available 
at a given pressure in excess of process 
needs at that pressure. It may then be 
used in a process turbine exhausting to 
a lower process pressure or to a condenser, 
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GENERAL ELECTRIC STEAM TURBINE FOR TRIPLE AUTOMATIC EXTRACTION OF STEAM 


or it may be inducted into another tur- 
bine in the reverse operation of extrac- 
tion. Most automatic extraction tur- 
bines can be modified to take in a limited 
amount of steam in this manner. 

Process and power-balancing turbines 
may be effectively combined into a single 
unit to form an automatic extraction or 
parallel-flow turbine. In _ industrial 
plants, the automatic extraction turbine 
is the most frequently used type. The 
advantages: of combining several cle- 
ments into a single unit are: (1) lower 
cost, (2) less space, (3) reduced losses, 
(4) higher average output with widely 
varying flows, (5) co-ordinated and 
simplified control, and (6) less hazard 
of outages. 

Single automatic extraction turbines 
were in use as carly as 1914, and double 
automatic extraction turbines in 1925. 
The first triple automatic extraction 
turbine is expected to be placed in service 
in 1951. Because of unusual plant condi- 
tions it is actually arranged for the in- 
duction of steam at the upper point and 
will normally operate with steam being 
passed into the machine rather than 
extracted. The machine has a capacity 
of 10,000 kw, with inlet steam at 1250 
psig, 950 F, and exhaust at 2 in. Hg. 
Steam is also admitted at 400 psig and 
extracted at 150 and 80 psig 


Lubrication 


eg a my | of Paper-Mill Lubricants, 
y+ sy and B. Weetman, 
thet Texas Co 


ny, New York, N. Y. 

1951 ASME Fall i paper No. 51— 

F-35 (mimeographed) 

A PAPER machine may be considered 
as consisting of the following two dis- 
tinct parts in respect to the lubrication 
requirements: 

1 The wet end where che paper stock 
which is composed largely of water is 


flowed onto a ‘‘wire’’ which carries it 
over a series of rolls and suction boxes, 
each of which aids in the removal of 
some of the water. 

2 The dry end where the embryo 
paper is finally dried and calendered. 

At the wet end the wire, which is an 
endless fine copper, bronze, or stainless- 
steel screening, carries the paper stock 
over the table rolls, over the suction 
boxes, and under a lightweight ‘‘dandy”’ 
roll which smooths the partially de- 
hydrated paper. The sheet then passes 
between a set of couch rolls which 
squeeze out more water. At this point 
the paper can support itself and the wire 
returns to the start of these operations 
over return rolls located beneath the 
table rolls. The sheet is now transferred 
to an endless woolen felt which carries 
it between the press rolls where variable 
pressure is exerted depending on the 
desired dehydration at this point. The 
drier section of the machine which 
consists of a large number of steam 
heated rolls completes the dehydration 
process. 

The lubrication of the bearings of the 
many rolls in the wet end is extremely 
important from the standpoint of pres 
ervation of the wire and insuring an even 
feed of stock to the machine. While a 
number of these bearings on existent 
machines are of the plain or sleeve type, 
there has been a general trend to install 
ball or roller bearings in this service. 
The former could be either oil or grease- 
lubricated but the newer antifriction 
bearings require grease lubrication. The 
problems that confront the engineers in 
lubricating these bearings arise not from 
high loads or temperatures but from con- 
tamination of the lubricant with water 
which often contains paper fibers. 

In the selection of lubricants for any 
unit as large and complicated as a paper 
machine, one must consider the desira- 
bility of maintaining the number of 
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products to a minimum. This not only 
facilitates the work of those charged 
with the responsibility of applying the 
lubricants, but also minimizes the danger 
of applying the wrong lubricant which 
may result in costly shutdowns. Greases 
selected should have the following 
characteristics: 


1 Water resistance. This is con- 
sidered mandatory for the lubrication of 
wet bearings where there is always a 
danger of water contamination which 
breaks down the structure of greases 
made with water-soluble soaps. 

2 High-temperature stability. Since 
it is desirable to use the same grease on 
wet and dry ends of the machine, its 
heat stability should be sufficiently good 
to guarantee satisfactory performance on 
those bearings operating at elevated 
temperatures. 


Lubrication of Flour Milling Machinery, 
by C. A. E. Gower, Socony-Vacuum Oil 
any, Inc., Kansas City, Mo. 1951 
ASME Balt ae paper No. $1—F-42 


(mimeographed 


MILLING and processing requirements 
vary considerably and because of the 
different kinds of crops grown in various 
sections of the country, problems peculiar 
to that particular section are encoun- 
tered. 

A typical plant layout consists of 
cleaning and preparation, milling, and 
packing with the necessary auxiliary 
functions for servicing and maintenance. 
While problems in plant operations may 
be introduced because of local conditions, 
the lubrication requirements generally 
are very similar and the factors influenc- 
ing the selection and application of a 
suitable lubricant are always present, 
varying only in degree as they affect the 
lubrication demand. 

This paper reviews these factors as 
influencing machine lubrication which in 
turn exercises a material influence upon 
production flow and maintenance ex- 
pense. Also included are those functions 
of servicing and maintenance that enter 
into the lubrication program and over- 
all plant-lubrication efficiency. 

Equipment includes car unloaders, 
elevators, belt and screw conveyers, 
screens, washers, driers, scourers, sepa- 
rators, and aspirators. 


Production 


Tool Control for Lot-Size Production, 
by W. Hubbes, Kearney and Trecker Cor- 
ration, Milwaukee, Wis. 1951 ASME 
Fal hed. = paper No. 51—F-38 (mimeo- 


IN the past much time had been lost 
in locating and obtaining proper tools 
to perform specific operations. In con- 
junction with a change to an incentive 
pay system, which highlighted lost- 
time delays, it was deemed advisable to 
establish an improved tool-control sys- 
tem. This improved tool-control system 
requires the following: (1) Specifica- 
tion of all tools used on each recurrent 
operation, (2) identification and control 
of location of all tools, (3) establishment 
of record data for location of tools when 
in use, (4) control of inspection and re- 
conditioning of tools, and (5) establish- 
ment of procedure for obtaining and 
returning all tools. 

Since it is unecongmical to set aside 
and store in the tool crib a complete set 
of tools for cach and every part being 
machined in small to medium lot sizes, 
it was felt chat all tools should be 
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placed in one of three following cate- 
gorics: 


1 Jig-room tools—special jigs, fix- 
tures, and cutting tools which are neces- 
sary to machine a certain piece of 
work. 

2 Tool-crib tools—standard perisha- 
ble tools, such as drills, reamers, taps, 
etc., which can be used on many jobs. 

3 Department tools—standard vises, 
angle plates, sleeves, and machine at- 
tachments normally kept at the machines 
in a department. 


Single-purpose machinery or special 
tooling frequently permit more economi- 
cal output. For example, production and 
accuracy requirements justified the design 
and construction of a special boring 
machine to bore several sizes of mill- 
ing-machine columns. 
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Fatigue Tests of Piping Components, 
by A. R. C. Markl, Tube Turns Inc., Louis- 
ville, Ky. 1951 ASME Petroleum Mechani- 
cal Engineering Conference paper No. 51— 
PET-21 (mimeographed; whe published in 
Trans. ASME). 


THE results of over 400 individual 
fatigue tests on full-scale 4-in. IPS assem- 
blies involving piping components of 
various shapes and proportions con- 
ducted in the laboratories of the author's 
company over the past five years are sum- 
marized in this paper. Similar informa- 
tion published by other investigators 
here and abroad has been used to supple- 
ment the findings of this research and the 
combined data have been analyzed in an 
effort to develop correlations intended to 
enlarge the scope of application of the 
test results to a wider range of sizes and 
proportions. 

The primary use of the data is to pro- 
vide design constants for the analysis of 
stresses caused in piping systems by ther- 
mal expansion. Those familiar with this 
problem will agree that such analyses, 
however precise from a mathematical 
standpoint, never give more than an ap- 
proximate estimate of the stresses due to 
the many assumptions which have to be 
introduced either because accurate infor- 
mation on operating conditions or physi- 
cal constants is unavailable or conditions 
are too complex to permit solution 
within a reasonable time. 

Considering that flexibility calcula- 
tions are burdensome and time-consuming 
and nevertheless produce only approxi- 
mate results, it would appear unwar- 
ranted to place undue emphasis on accur- 
acy in the evaluation of stress-intensifi- 


cation factors, even if the data were 
available; on the other hand, to ignore 
them entirely is not permissible, at Jeast 
where they assume large values or the 
service is definitely cyclic. The proce- 
dure proposed in the paper attempts to 
achieve balance between these opposing 
considerations. 


Interaction of Pressure and Bending at 
Pipe Flanges, by Robert G. Blick, Sun 
Valley, Calif. 1951 ASME Petroleum Me- 
chanical Engineering Conference paper No. 
51—PET-9 (mimeographed). 

THE gasket constant # is a dimension- 
less constant. It has been found that the 
pressure on gasket faces required to avoid 
leakage must bear a minimum ratio 
called m to the hydrostatic pressure ex- 
pected to be confined. The value of mde- 
pends on the type of gasket material and 
the initial pressure to which the gasket 
is installed. It also depends on the type 
of flange facing used, but the methods of 
design usually account for this by choos- 
ing an “‘effective’’ gasket width. This 
term m is linked to the way the “‘total 
hydrostatic end load"’ (which is the pres- 
sure load tending to pull the assembly 
apart) is computed. When this total 
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hydrostatic end load is computed by mul- 
tiplying the pressure by the area of the 
diameter of the ‘‘center of the effective 
gasket pressure width"’ as in the API- 
ASME Code for Unfired Pressure Vessels, 
1943, mshould be called the effective ratio. 
m is not the same as r, the contact pres- 
sure ratio mentioned in the 1936 issue of 
the Code. Nor is it the same as an abso- 
lute pressure ratio (which may be desig- 
nated m,). The terms r, m, and m, de- 
pend on total hydrostatic end loads 
based on, respectively, the outside di- 
ameter, the mean diameter, and the in- 
side diameter of the gasket. 

In the final analysis, narrow gaskets 
make the exact choice of m values less 
important. Narrow gaskets tend to 
make more efficient pressure seals, from 
the point of view that a smaller percen- 
tage of the total pressure area is involved. ' - 
They also make G, the diameter of center 
of effective gasket pressure width, more 
compatible with simplified formulas, as 
have been used in this paper. The funda- 
mental problems then reduce to deter- 
mining (1) good criteria for gasket 
crushing, (2) good criteria for gasket 
““blowout,"” and (3) for wide gaskets 
used with flexible flanges, effective m 
values taking account of nonuniform 
gasket pressure distribution across the 
gasket width. 


The Stresses in a Pressure Vessel Witha 
Conical Head, by G. W. Watts, Fellow 
ASME, and H. A. Lang, Standard Oil Com- 

any (Indiana), Chicago, Ill. 1951 ASME 
Reosioees Mechanical Engineering Confer- 


ence paper No. $1—PET-8 (mimeo- 


graphed) 

THIS paper presents the results of com- 
putations for determining the stresses in 
a pressure vessel with a conical head. 
The accurate bending theory of shells is 
used to evaluate the local bending stresses 
in the neighborhood of the junction of 
the conical head and the cylindrical 
body. Tables show the magnitudes of 
the shear stress, the circumferential 
stress, and the axial stress at the junction 
as multiples of pd/2s. Additional results 
show the magnitude and location of the 
maximum stress (of each, of the three 
types) in the cylinder. Curves are given 
showing the maximum stresses for values 
of cone apex angle, ratio of conical-head 
thickness to cylinder thickness, and ratio 
of cylinder diameter to cylinder thick- 
ness which will include most of the ves- 
sels encountered in practice. 

Tables of influence numbers for the 
conical head are presented. These can be 
utilized in many problems which require 
attaching a conical shell to some other 
elastic structure. A discussion of the 


. 


mathematical procedure is contained in 
an appendix. 


A New High-Yield-Strength Alloy Steel 
for Welded Structures, by L. C. Bibber, 
i; M. Hodge, R. C. Aleman, and W. D. Doty, 

nited States Steel Corporation, Pittsburgh, 
Pa. 1951 ASME Petroleum Mechanical En- 

ineering Conference paper No. 51—PET-5 
Conleapegpagiied; to fe published in Trans. 
ASME). 


THIS paper concerns a new kind of 
steel, its development, its metallurgical 
characteristics, its welding and gas- 
cutting characteristics, its low-tempera- 
ture toughness, its applications, and its 
engineering potentialities. 


This steel was developed by the United. 


States Steel Company to offer to industry 
a plate steel having a unique combination 
of properties, such as far higher strength 
than has hitherto been available, su- 
perior toughness, and good weldability. 
The test results indicate that these rather 
formidable goals have been achieved. 
This new USS ‘“‘Carilloy’’ steel has been 
designated ‘‘T-1"’. It is characterized by 
yield strength levels of 100,000 psi and 
above. Ac high strengths it retains its 
toughness to much lower temperatures 
than ordinary structural steels. In addi- 
tion, welds which develop the full 
strength of the base metal can be made in 
T-1 steel without preheating or post- 
heating. 

The most important metallurgical 
characteristics of this steel are its micro- 
structure and its carbon content. The 
microstructure is tempered martensite 
and the carbon content is low—less than 
0.20 per cent. The superiority of this 
steel in strength, weldability, and trough- 
ness is largely a reflection of these two 
factors 
The Development of Metal Arc Elec- 

trodes for Special Welding Applica- 

tions, by J. J. Chyle and R. J. Keller, A. O. 

Smith Corporation, Milwaukee, Wis. 1951 

ASME Petroleum Mechanical Engineering 

Conference paper No. 51—PET-2 (mimeo- 

graphed). 

IN the search for constant improve- 
ment in the various types of electrodes, it 
is important that a continuous program 
of development be maintained at all 
times. The development of any electrode 
is never complete, and there is always a 
goal of still further improvement, either 
in the operating characteristics of the 
electrode or in the quality of the weld 
metal itself 

This presentation gives a typical illus- 
tration of how special electrodes are de- 
veloped in three different industrial ap- 
plications, namely, the development of 
an electrode for use in welding automo- 
tive parts, an electrode for welding high- 
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pressure high-temperature steam-power- 
plant piping, and an electrode for weld- 
ing natural-gas-transmission pipe lines. 
Today, dozens of special-application elec- 
trodes are used in such industries as air- 
craft, or in the chemical industry where 
special stainless steel or other electrodes 
ate continually being pursued. The need 
for new types of electrodes is greater today 
than it has been in the past as new prod- 
ucts are developed, new metals and alloys 
are being used, and the stress for greater 
economy is mandatory. 

The process of development of elec- 
trodes involves considerable effort on the 
part of both producer and consumer. The 
economics of the development of a special 
electrode must be given consideration 
since a special electrode cannot be de- 
veloped for low-volume consumption as 
the cost of the development must be in- 
cluded in the price of the electrode. 

It is believed that a sound program of 
welding-clectrode development will re- 
sult in an improvement of weld quality, 
reduce fabricating costs, and make pos- 
sible the use of new metals and alloys. 
This result can be accomplished only by 
the co-operation and integration of the 
efforts of the manufacturing, engineering, 
purchasing, and sales departments of 
both the user and producer of welding 
electrodes. 


Graphite-Impregnated Rubber Packing 
for Reciprocating Pumps and Oil-Well 
Stuffing Boxes, by Edward T. Skinner, 
Jun. ASME, Skinner Brothers Rubber Com- 

any, Dallas, Texas. 1951 ASME Petroleum 
ecchanical Engineering Conference paper 
No. 51—PET-17 (mimeographed). 


THIS paper explores the use of graph- 
ite-impregnated rubber as a possible ma- 
terial for making mechanical rubber 
goods subjected to abrasive wear, c.g., 
gland packing for slush pumps. 

The value of graphite as a lubricant has 
been known for a considerable period of 


time. It works well as a lubricant by 
itself as well as in oil. If the graphite 
could be mixed in sufficient quantities 
into the rubber packing used to prevent 
a fluid leak around a moving part, it is 
possible that a considerable power saving 
and a longer life for the packing could be 
realized. It might also provide for a 
graphite-coated metal part which should 
reduce, at least to some extent, the tend- 
ency of the metal part to corrode. 

Tests were made on rubber packing 
used on oil-well stuffing boxes and slush- 
pump packing glands under field condi- 
tions. When the rubber packing is prop- 
erly made, considerably longer packing 
life is obtained in field tests. 

It was found that graphite, flake or 
amorphous, can be used as a rubber addi- 
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tive in mechanical rubber goods provided 
that the amount of graphite added gives 
sufficient lubrication without detracting 
too much from physical properties of the 
rubber. The optimum quantity of graph- 
ite to be used will apparently have to be 
worked out for cach application. 


Vinyl Resin Coatings in Petroleum Re- 
fineries, by C. G. Munger, Amercoat 
Corporation, South Gate, Calif. . 1951 
ASME Petroleum Mechanical Engineering 
Conference paper No. 51—PET-1 1 (mimeo- 
graphed). 


VINYL resin coatings are, for the most 
part, classed as specialty coatings or 
coatings for specific and difficult condi- 
tions. In the refining of petroleum, be- 
cause of the tremendous structures re- 
quired, the large areas of exposed steel 
surfaces and because of the extreme range 
of conditions found in refineries, the need 
for special coatings and for coatings 
which will withstand severe chemical, 
temperature, and weather abuse, is great. 
The design of refineries has, from the 
beginning, tended toward the modern 
openwork structure for equipment where 
the structural steel is exposed to the 
weather and all of the complicated pipe 
systems and specialized processing equip- 
ment are subjected; not only to the 
weather but to all of the refinery fumes, 
steam, high humidities, and, in coastal 
areas, salt air as well. 

Many of the fumes involved are ex- 
tremely corrosive, such as sulphur diox- 
ide, hydrogen sulphide, hydrogen fluor- 
ide, and ammonia. When materials such 
as these are combined with steam or high 
humidity, high corrosive conditions are 
developed 

Vinyl resins have the basic resistance 
and chemical properties required for re- 
finery corrosion. They are formulated 
for maximum utility from single-solution 
coatings for fume conditions, to sys- 
tem coating for severe chemical immer- 
sion, or they may be applied as molded lin- 
ings where the maximum resistance is re- 
quired. They are applicable not only to 
new installations but are readily applied 
in the field by standard paint equipment 
and require care only in order to obtain 
an impervious film. The vinyl coatings 
have been proved by actual application 
to operating equipment in some of the 
most severe refincry exposures. 


Techniques of Cost Estimating for Refin- 
eries, by Robert P. Wilson, Mid-Continent 
Petroleum Corporation, Tulsa, Okla. 1951 
ASME Petroleum Mechanical Engineering 
Conference paper No. 51—PET- 10 (mimeo- 
graphed) 


BUSINESS management has as its 


major purpose making a profit for its in- 
vestors. The ultimate purpose of a cost 
estimate is to provide management with 
the information it needs in order to spend 
available money in a manner which will 
provide the maximum return with duc 
consideration being given to the safety 
of the original capital investment. 

In this paper the detailed cost estimate 
of a refinery project is considered from 
the standpoint of (1) what constitutes 
reasonable accuracy, (2) what informa- 
tion should be available in order to make 
an intelligent estimate, and (3) the tech- 
niques used in preparing the actual 
estimate. 4 

According to the paper, the following 
should be done: First, find out what is to 
be done—obtain flow diagrams, plot 
plans, utility surveys,|and the specifica- 
tions of materials to be employed. Sec- 
ond, break the job down into compre- 
hensible items. Third, estimate the 
costs of individual items and summarize 
these costs. Fourth, prepare a revised 
estimate, if consideration is long delayed. 
Finally, to improve technique, compare 
final job costs with originally estimated 
costs. 


Nordberg Supairthermal Diesel, Dua- 
fuel, and Gas Engines Operating on 
the Miller Supercharging System, 
by Ralph Miller, Mem. ASME, Nordberg 


me et Milwaukee, Wis. 


1951 ASME Petroleum Mechanical Engi- 
neering Conference paper No. 51—PET-24 
(mimeographed ). 

THE Nordberg Supairthermal dua- 
fuel engines can be operated either with 
pilot or spark ignition. An engine of 
this type is now being installed in a 
municipal power plant in a western state. 
These engines operate with the same high 
thermal efficiency as the Diesel engine. 
They are rated at 160 lb bmep for con- 
tinuous heavy-duty service. Being inter- 
cooled, they are not subject to detona- 
tion difficulties due to high ambient 
temperatures. 

The Miller System of variable-compres- 
sion-ratio supercharging has also been 
developed for two-cycle engines of the 
uniflow and opposed-piston type. The 
gain in hp output and efficiency over the 
conventional type of engines is even 
greater than shown for four-cycle en- 
gines, being on the order of 50 per cent 
increase in output and 14 per cent reduc- 
tion in specific fuel consumption. The 
results are obtained without increasing 
the heat flow to water jackets per unit 
time, which means internal surface tem- 
peratures or the maximum combustion 
pressures, which are now established and 
accepted in conventional two-cycle en- 
gines at full load rating. 
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Modern Trends of Automatic Control in 
the Refining Industry, by V. V. St. L. 
Tivy, Jun. ASME, The Foxboro Company, 
Foxboro, Mass. 1951 ASME Petroleum 
Mechanical Engineering Conference paper 
No. 51—PET-22 (mimeographed). 


THE paper starts with a general re- 
view of developments in instrumentation 
and automatic control engineering over 
the past 20 years, and traces in retrospect 
two definite trends in development work. 
The development of control devices 
and the development of measuring de- 
vices are shown to have followed two 
definite cycles. 

It is pointed out that because of the 
gradual trend of development, full ad- 
vantage of cach improvement has hot al- 
ways been taken in respect to the over-all 
performance of the system. An exami- 
nation is made of the available tools for 
instrumentation and automatic control, 
and a number of suggestions made as to 
how vastly improved performance of 
refining units can be obtained by dif- 
ferent usage of the several available 
mechanisms for measurement and con- 
trol. 

Following the line of reasoning de- 
veloped, new equipment is introduced, 
explained, and its place in the general 
field of instrumentation pointed out. 
The paper, in general, is written in non- 
technical language and should stimulate 
thinking on the part of refinery process 
designers and operators. 


A Small-Scale Plant for Studying Cata- 
lytic Reactions at High Pressures and 
Temperatures, by C. M. Sliepcevich and 
G. G. Brown, Jun. ASME, University of 
Michigan, Ann Arbor, Mich. 1951 ASME 


Petroleum Mechanical Engineering Confer- 
ence paper No. $1—PET-20 (mimeo- 
graphed >. 

IN recent years, and particularly since 
Werld War II, there has been a tremen- 
dous increase in activity in the field of 
high-pressure high-temperature process- 
ing. foday many new companies, par- 
ticularly in the petroleum industry, have 
entered this ficld. With this trend has 
come the need for increased fundamental 
investigations by research laboratories 
all over the world. 

Future work points to still higher pres- 
sures and temperatures. New problems 
on the design and construction of suitable 
equipment for making preliminary studies 
are being encountered. 

The purpose of this paper is to describe 
a small-scale continuous plant for study- 
ing catalytic reactions at high pressures 
and temperatures. This plant has given 
satisfactory service with practically no 
maintenance difficultics over the past 
three years. The most extreme condi- 
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tions of operation have been 10,000 psi 
at 1200 F. Present plans call for opera- 
tion of this plant at. 20,000 psi and 
1000 F. 

Studies on the catalytic decomposition 
of butyl alcohol have demonstrated that 
this plant can be satisfactorily operated 
over a wide range of pressures, tempera- 
tures, and feed rates (“‘space velocities’’). 
It is estimated that even at present-day 
prices a similar plant could be constructed 
at a cost of $5000-10,000, depending on 
the amount of instrumentation desired. 
(Approximately $3000 is allotted for the 
purchase of a high-pressure pump or 
compressor, ) 


Performance of -High-Pressure Instru- 
ments in the Bureau of Mines’ Syn- 
thetic Fuels Demonstration Plant, 
by C. E. Balcerzak and J. A. Skillern, Bu- 
reau of Mines, Louisiana, Mo. 1951 ASME 
Petroleum Mechanical Engineering Con- 
ference paper No. 51—PET-7 (mimeo- 
graphed). 

THE Bureau of Mines Coal-NvZrogena- 
tion Demonstration Plant at Louisiana, 
Mo., has made five liquid-phase and one 
vapor-phase runs during the past year. 
On the basis of the operating experience 
thus developed, this paper describes the 
effects of vapor pressure, viscosity, gas 
density, and other factors on the meas- 
urement and control of process variables 
at high pressures. It also gives an ac- 
count of several important control 
changes required to produce a stable proc- 
ess, and shows the disposition of the 
special high-pressure instruments de- 
veloped for use in this plant 

Experience with high-pressure-range 
instruments indicates that standard serv- 
ice-tested instruments were most de- 
pendable. In many cases, changes to 
meet the special needs of the application 
were required bur basically the instru- 
ments met the design specifications. 
This group includes pressure indicators 
and transmitters, differential mercury 
manometers for flow and level, tempera- 
ture-measuring instruments, and control 
valves. Newer instruments developed 
for high-pressure applications have had 
limited success. Most of these incorpo- 
rate some very desirable features, but in 
all cases are less dependable than the 
standard applications. 

However, this account also indicates 
that a high-pressure instrumentation 
program for the future must include pro- 
visions for satisfying the following needs: 
(1) Bourdon elements of pressure trans- 
mitters to be mounted so as to be free of 
piping strains; (2) quicker response to 
temperature changes in heavy-walled 
tubes and vessels; (3) solution to the 
problem of mercury emulsification in flow- 






























































| 
| 


| 
' 
hers 
DIRECTION 
OF GAS FLOW 
ASSEMBLY OF HIGH-PRESSURE FLOW 
INDICATOR 


meters; (4) dependable and continuous 
method of accurately measuring differ- 
ential pressures, ranging from 100 to 
1000 Ib.; (5) more development work on 
instruments applicable to high-pressure 
service; (6) in general, a more critical 
approach to the measurement of process 
variables at high pressures than that 
applied to instrumentation of processes 
at ordinary pressure levels. 


Valves to Combat Corrosion, by Jack W. 
Harris, Cameron Iron Works Inc., Houston, 
a 1951 ASME Petroleum Mechanical 

Ie Conference spare No. 51— 
ET-27 mimeographed). 

on design of valves suitable for use 
in handling the corrosive products of 
condensate wells has evolved during the 
relatively brief and successful fight 
against equipment damage occurring in 
this service. Several logical approaches 
were made to the problem, but met with 
only partial success. A new theory in 
valve design was advanced several years 
ago, however, and the products designed 
in accordance with this theory have 
proved to solve the major problems aris- 
ing in the design of valves for this and 
other types of corrosive services. 

Early findings by the NACE and 
NGAA committees showed that certain 
materials would definitely resist corrosion 
attack in condensate well service. Un- 
fortunately, these materials were both 
expensive and lacked the physical proper- 
ties required by API. This did not, how- 
ever, exclude their use as linings or coat- 
ings, and it was in this direction that 
early efforts were made to provide the cor- 
rosion resistance required in valves for 
this service. 


MeEcHANICAL ENGINEERING 


The first valves designed to resist cor- 
rosive attack were equipped with thin 
metal sleeves or sheets which were formed 
to fic the body cavity and other critical 
sections of the valve. These sleeves were 
welded in the valve to assure their con- 
tinued proper location, but in che case of 
plug valves, considerable difficulty was 
experienced in maintaining the close fits 
and tolerances required to assure proper 
operation of the valves. Field experience 
with this type of construction proved it 
to be unsatisfactory because any leak in 
the weld, or leaks caused by corrosion of 
unprotected surfaces, permitted the cor- 
rosive material to attack the parent sur- 
face of the pressure cavity and undermine 
the lining. 

It was felt then that by undercutting 
the critical surfaces in a valve and then 
welding or laying a welded coating of 
corrosion-resistant metal on those sur- 
faces, the bonding problem would be 
eliminated. In the case of plug valves, 
this seemed to be a more desirable method 
too, since machined surfaces having criti- 
cal tolerances and finishes would be as 
rigid and as satisfactory as those in stand- 
ard valves. Of particular importance in 
this type of lining is the care necessary 
in the selection of materials to coat mat- 
ing surfaces so that galling will not occur. 
This aspect of the problem was alleviated 
somewhat by the use of Stellite, Hastel- 
loy, and certain other corrosion-resistant 
materials which could be hardened to 
minimize the possibility of galling or 
““freezing."" This method, although 
quite expensive, proved to be entirely 
satisfactory provided uniform nonporous 
coatings were obtained. It is still being 
used by a number of valve manufacturers, 
mostly on plug or plug-type valves 

A third solution is to make the entire 
valve out of corrosion-resistant materials 
Many manufacturers, particularly of gate 
and globe valves, follow this procedure. 
The initial cost of these valves is of 
course high, and with the materials sirua- 
tion getting more critical, the availa- 
bility of valves made entirely of cor- 
rosion-resistant materials is poor. How- 
ever, from an economic standpoint, such 
valves seem to be a good investment 
and many are sold for use not only in the 
oil field, but also in the process indus- 
tries. 


Natural-Gas Dehydration Using Tri- 
ethylene Glycol, by Lawton, L. Lawrence, 
Black, Sivalls and son, Inc., ahoma 
City, Okla. 1951 ASME Petroleum Me- 
chanical Engineering Conference paper No. 

5$1—PET-28 (mimeographed). 


THE rapid expansion of the natural- 
gas industry has produced a demand for 
natural-gas dehydration in small pack- 
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aged plants which will meet the follow- 
ing requirements: (1) Low initial cost, 
(2) adaptable for small single-wall in- 
stallations without a large increase in 
initial cost per unit of capacity, (3) 
operate efficiently with widely varying 
flow rates down to a small fraction of its 
rated capacity, (4) have a low operating 
and maintenance cost, (5) fully automatic 
and operated with a minimum of attend- 
ance, (6) simple enough for personnel 
with no processing-plant experience to 
operate and maintain, (7) dependable to 
give dehydrated gas at all times, and (8) 
dehydrate gas to pipe-line specifications 
under all conditions normally encoun- 
tered in year-round operation. 

The triethylene-glycol-type natural-gas 
dehydration system has proved in opera- 
tion that it can meet the foregoing re- 
quirements in most installations. 

1 The initial installed cost ranged 
from $1500 per MMSCFD of capacity for 
very small plants (1 to 2 MMSCFD ca- 
pacity) to $500 per MMSCFD of capac- 
ity for larger plants. 

2 Ie will operate with almost equal 
efficiency at flow rates ranging from 10 to 
100 per cent of the rated capacity 

3 Operating costs range from 20 to 
40 cents per MMSCF of gas processed 

4 Little maintenance is required. 

§ Fully automatic with only an oc- 
casional operating check required. 

6 All equipment of type with which 


most lease-operating personnel are famil- 
iar. 

7 Will give dehydrated gas as long as 
the pump and temperature controls are 
functioning. 

















8 Will consistently process gas to a 
watercontent which meets pipe-line speci- 
fications in almost all conditions norm- 
ally encountered where gas is being pro- 
duced into transmission pipe lines. 


Water-Cooling Towers and Air-Cooled 
Heat Exchangers in the Petroleum In- 
dustry (Selection, Operation, and 
Maintenance), by Howard E. Degler, 
Mem. ASME, The Marley Company, Inc., 
Kansas City, Kan. 1951 ASME Petroleum 
Mechanical Engineering Conference paper 
No. 51—PET-13 (mimeographed). 


RECENT water crises in the South- 
west, California, New York, and else- 
where in the U.S.A. have brought to 
public attention basic shortages of under- 
ground and surface water that engineers 
have been predicting for decades. The 
conservation and re-use of cooling water 
has become a necessity in these and 
other widely scattered areas, each of 
which has its individual] problem of water 
supply and usage. 

Large water users include power plants, 
refrigeration, and the manufacturers of 
petroleum products, chemicals, rubber, 
paper, textiles, rayon, linen, lactose, 
sugar, foods, liquors, explosives, hydro- 
gen, steel, and many others. Water 
usage has doubled in the past decade and 
today’s requirements of many process 
industries are frequently in excess of 300 
Ib of water per Ib of finished product 
Therefore the selection of the most prac- 
ticable cooling method for re-use of water 
or its elimination as a coolant becomes 
more important as new processes are per- 
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fected, industries expanded, and power 
demands increased. 

Mechanical-draft cooling towers can 
cool water by evaporation to a tempera- 
ture approaching the wet-bulb temp- 
erature of the ambient air. This water- 
cooling method requires less than one 
per cent evaporation of the water circu- 
lated to economically dispose of the 
process heat load. 

Air-cooled (finned-tube) heat exchang- 
ers are having increased acceptance and 
usage for “high-level heat removal" 
(e.g., above 130 F referred to 100 F dry- 
bulb air), where water is scarce, expen- 
sive, and/or badly polluted; low main- 
tenance cost of control are other features. 


ASME Transactions for 
November, 1951 


THE November, 1951, issue of the Trans- 
actions of the ASME (available at $1 per copy 
to ASME members; $1.50 to nonmembers) 
contains the following: 


TECHNICAL PAPERS 
Symposium on Cooling Towers: 

Some Economic Factors in the Selection of 
Cooling Towers, by A. R. LeBailly. (51—S-5) 

Cooling Towers for Steam-Electric Sta- 
tions—Economic Applications, by Louis 
Elliott. (51—S-6) 

Selection, Operation, and Maintenance of 
Industrial Cooling Equipment, by H. E. 
Degler. (51—S-7) 

Recirculation in Cooling Towers, by Joseph 
Lichtenstein. (51—S-8) 

Operating Experience With Cooling Towers 
in the Central Gulf Area, by H. G. Hiebeler. 
(S1—S-9) 

Problems Relating to Operation, Mainte- 
nance, and Chemical Control of Cooling 
Towers for Steam-Electric Generating Sta- 
tions, by V. F. Estcourt. (51—S-10) 

Deterioration of Wood in Cooling Towers, 
by R. H. Baechler and C. A. Richards. (51— 
$-11) 

The Hydrodynamic Lubrication of Sector- 
Shaped Pads, by R. S. Brand. (51—SA-6) 

The Nonsteady-State Load-Supporting Ca- 
pacity of Fluid Wedge-Shaped Films, by E. K. 
Gatcombe. (51—SA-5) 

Aircraft Turbosupercharger Bearings—Their 
History, Design, and Application Technique, 
by S. R. Puffer. (51—SA-12) 

The Fatigue Strength of Threaded Connec- 
tions, by R. C. A. Thurston. (51—SA-11) 

Comparative Surface-Hardening Character- 
istics of Commercial Pearlitic Malleable 
Irons, by S. H. Bush, W. P. Wood, and F. B. 
Rote. 

Dynamic Force Reactions in Double-Ported 
Control Valves, by C. F. King and G. F. 
Brockett. (51—SA-1) 

Metastable Flow of Saturated Water, by 
J. F. Bailey. (51--SA-55) 

Intermittent Heating for Aircraft Ice Pro- 
tection With Application to Propellers and 
Jet Engines, by Myron Tribus. (50—A-55) 

Further Remarks on Intermittent Heating 
for Aircraft Ice Protection, by Frederick 
Weiner. (51—SA-38) 
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Including Letters From Readers on Miscellaneous Subjects 


Engineering in Forest Protection 


Comment By A. A. Brown' 


The broad philosophy with which 
the author approaches the whole prob- 
lem of forest protection is notable.* He is 
a planner witha purpose. The immediate 
purpose may be quite prosaic, but it is 
a part of a vision of promoting the con- 
servation of natural resources through 
mechanization of the tough and dif- 
ficule jobs that must be done to fight 
forest fires effectively. To turn the vision 
into reality he couldn't remain a philoso- 
pher and a planner; he had to become 
skilled in forest and'woodland fire fight- 
ing, and he had to become a high-class 
technician and leader in designing, test- 
ing, and manufacturing machines. He 
has attained real stature in all these fields 
In other words, the author, alone, has 
been functioning as the equivalent of a 
complete industrial-engineering _ staff 
from the front office down. Probably 
few engineers assume such a range of 
functions 

The Michigan Forest Fire Experiment 
Station, over which the author presides, 
reflects these things and is a distinctive 
institution in its field. Mechanical en- 
gineers who visit it find it so in the tech- 
nical engineering field; others find new 
things, too. In keeping with the scope 
of his responsibility, the development of 
equipment to perform a very exacting 
function takes place at this center, begin- 
ning with an idea and following all the 
way through to manufacture in some 
quantity 

The forest fire-fighting bill of the 
United States amounts to $50,000,000 
every year. Even with this effort the 
losses amount to just about an equal 
amount. So forest fire fighting is big 
business even in this country. Any one 
who can make it more efficient is playing 
for a big stake. 

The development of equipment to make 
fire fighting more effective and more ef- 


! Chief, Division of Fire Research, Forest 
Service, U. S. Department of Agriculture, 
Washington, D. C., and SAF Chairman of 
the ASME-SAF Joint Committee on Forest 
Protection. 

<to e in Forest Protection,’’ by 
G. I. Seewart, Mecuanicat Enorneerine, vol. 
73, June, 1951, pp. 477-480. 


ficient has intrigued forest fire fighters 
in all parts of the country. Too often 
the limitations of machines and materials 
known so well by mechanical! engineers 
were disregarded. So failures have been 
frequent. Yet, most of the advances 
made can be related to the success at- 
tained in mechanizing the job. The 
author has won an outstanding place in 
this effort through his work in Michi- 
gan. It is unfortunate that his talents 
have not been applied to forest-fire prob- 
lems more generally throughout the 
United States. If that had been done a 
number of years back, it is certain that 
the costs and losses from forest fires 
throughout the country would have been 
reduced by many millions of dollars. 
As it is, the problem of effective mech- 
anization which he describes so clearly 
for the Lake States, remains a challenge 
throughout most of the country to the 
talents and ingenuity of mechanical 
engineers of the highest caliber 


ComMeENnT BY Ira C. Funx* 


The author clearly presents several 
typical fire-equipment development prob- 
lems and the professional manner in 
which the State of Michigan is attacking 
these problems. In the U. S Forest Serv- 
ice such work has been conducted in a 
manner varying from ‘“‘backyard"’ ex- 
perimentation up through and including 
those described by the author. The 
present trend is definitely toward the 
professional approach as this is the most 
satisfactory and economical in the long 
run. 

It appears that the author is referring 
to equipment specifically made to meet a 
local problem, perhaps within the State 
of Michigan, when he says that the 
market is too limited to interest com- 
mercial development and manufacture 
When one views the common problems 
over the nation as a whole and integrates 
the fire protection with other phases of 
forestry, what originally appears to be a 
very specialized item having a limited 
market often becomes an item of wide 


3 Division of Fire Control, Forest Service, 
U. S. Department of Agriculture, Washington, 
D.C. Mem. ASME. 
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application with a good potential sales 
volume. In the past, industry has taken 
only a moderate interest in forest-fire 
protection equipment. However, with 
the growing demand for such equipment, 
alert businessmen are becoming more 
interested in developing and producing 
equipment for all phases of forestry 

We realize there will be some items 
that will not justify commercial develop- 
ment even from a national viewpoint. 
For these, forest-protection agencies will 
continue to depend upon their own equip- 
ment-development facilities 


Comment By R. B. Sarcent* 


Why is the fire pump mounted at the 
front of the tractor, driven from the 
tractor engine? If, as the writer as- 
sumes, it is desirable to drive the tractor 
through the woods and deliver a fire 
stream at the same time, does not every 
change in engine speed, every shift of 
gears, every declutching interfere with a 
uniform fire stream? Is this not a prob- 
lem? ‘Our experience with trucks and 
pumps designed for fighting grass fires 
indicates that it is. For this reason we 
prefer a pumping unit driven by its own 
engine. The fire stream delivered then is 
completely independent of the demands 
upon the tractor engine 

Has the author had the opportunity to 
experiment with a variety of fire-stream 
pressures? On the Pacific Coast there is a 
demand for 200 psi. Pressure of 600 and 
even 800 psi have been used, giving a fog 
stream. Many forest fires are still ex- 
tinguished with fire streams from pumps 
operating at 75 to 100 psi. What is the 
author's experience in Michigan? 

This timely paper is a clear, stimulating 
review of engineering problems faced by 
our forest-protection: groups. It dove- 
tails well with the current activity of the 
joint ASME-SAF Forest Protection Com- 
mittee. The author's presentation con- 
vinces us that in the field of forest pro- 
tection there is boundless opportunity 
for the exercise of engineeering ingenuity 
and science 

Add to the problems and solutions 
presented in this paper applying to 
Michigan the equally specialized forest- 
protection problems of Mainc, Georgia, 

* General Manager, Hale Fire — Com- 
pany, Conshohocken, Pa. Mem. ASME. 
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California, Washington, and all the 
states in between, and we expand the 
opportunities many times 

It would be expected that an engineer- 
ing-development job, combined with the 
opportunity to work and play in the 
woods and fields, would be completely 
satisfying to many individuals. 

We hope that this paper will influence 
more young engineering graduates to 
enter the forest-protection field 


AutuHor’s CLosurE 


In reply to Mr. Sargent’s comments, 
the problem of surging streams in most 
woods tankers or tractors when pumps 
are driven from a power take-off is 
taken care of to a great extent in the size 
of pump used. Ia this case, we use a 
pump of 50-gpm capacity and cut down 
the discharge by an adjustable gun to 
use not more than 10 gpm, which is usu- 
ally sufficient. The balance is by-passed 
but constitutes a reserve of volume that 
can be used to maintain a steady stream. 
However, the disadvantage of surging 
streams, as pointed out, is a problem and 
is ever-present. Actually, we have de- 
veloped two models of tanker tractors, 
one of which uses a gasoline-engine- 
driven pump, which of course follows 
Mr. Sargent’s preference and dispenses 
with the power surge. Incidentally, this 
is the model we prefer rather than the 
power take-off arrangement. Declutch- 
ing causes no trouble in this case because 
the pump is driven from the front and 
contains an independent clutch of its 
own. As long as this is engaged, the foot 
clutch has no influence on the continuity 
of pump operation, while the tractor 
engine is in operation. The by-pass is 
set at 200 psi and operates to by-pass 
water at much lower engine speeds than 
the normal ones in transit 

The second question dealt with neces- 
sary pressures. This is a much-argued 
point. Good work can be done with 
pressures as low as 80 psi, depending 
upon the types and quantities of fuel 
involved. We operate many tankers at 
pressures of 100 psi or less. 

However, high pressure is very effec- 
tive most of the time, and a given quan- 
tity of water will go further and do more 
work at high pressure than otherwise. 
With the power wagons we use pumps 
with pressures up to 600 psi, and two 
units even use 800 psi with adjustable 
guns. True fogs are not used much be- 
cause they float in the wind. But streams 
of an open pattern with plenty of driving 
force do a marvelous job. 

Our tractor-tanker outfits use pressures 
of about 200 psi, and the water is not 
depended upon solely to extinguish fire 
when plowing at the same time; it is 


used to knock down flames and to cool oft 
hot fronts, enabling us to plow closer to 
burning edges than we could do other- 
wise. 

However, when using trailers, the 
stream has to do all of the work but we 
think from experience thus far that 10 gal 
at 200 psi will handle the majority of the 
jobs. If we need higher volumes at any 
given time or for any particular job we 
can get this by a change in nozzles for 
the time required. 

It happens that we often have to pick 
locations to make a stand at some hot 
front. At such times we use mobile 
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tankers mounted on semitrailers that 
can move from point to point; also 
temporary setups of canvas or metal 
tanks, and the tractor tanker can be at- 
tached from one to the other for pump- 
ing as required. If time permits we can 
pump from wells at selected spots; and, 
of course, the use of trailer tankers that 
perform shuttle duty from refill points to 
pumping locations is standard practice. 


Gu.pert I. Stewart. 
: See, Michigan Forest Fire — 
ment Station, Michigan Department of Con- 
servation, Roscommon, Mich. 


Scope of Your Profession 


CoMMENT BY Cuab. T. Paucn® 


The author of this paper’ expresses a 
thought with which I definitely agree 
and on which I would amplify considera- 
bly. Having behind me 35 years of 
varied engineering experience in industry, 
much in executive capacity, my view- 
point is supplementary to that of the 
author. : ‘ 

My initial engineering education was 
electrical but, at once, realizing its limi- 
tations, I added much in mechanical and 
civil engineering and chemistry plus an 
AB degree which totaled 6 years. I have 
wished it could be more. Later supple- 
mentary studies were in metallurgy, or- 
ganic chemistry, acronautical engincer- 
ing, accounting, public speaking, and 
industrial management. 

Specifically, segregated work in large 
organizations may involve only one 
branch of engineering or science but, in 
the many moderate and small-size plants, 
it is common for the engineer to become 
involved in almost anything, and he has 
a much better chance for advancement if 
he understands a wide variety of basic 
principles. Chemistry is becoming in- 
creasingly involved in industrial opera- 
tions and in the modern power plant, 
while both electrical and mechanical 
engineering are of major importance. 
The supervising engineer of either de- 
sign or operation is definitely handi- 
capped if he does not understand the 
chemistry involved in water treatment, 
combustion, and corrosion. A general 
understanding of fundamentals of eco- 
nomics, accounting, effective speaking, 
and psychology of getting along with 
others is of essential importance to engi- 


* Utilities Engineer, U. S. Industrial Chemi- 
cals Company, Baltimore, Md. Life Fellow, 
ASME. 


7 “Take a Broad View of the Scope of Your 
Profession,”” by A. P. Adamson, MgcHanicaL 
ENoIneeErina, vol. 73, August, 1951, pp. 649- 
650. 


neers 
should. 

The modern trend to a minimum of 5 
years for regular engineering courses 
seems unavoidably essential, and empha- 
sis should be toward acquainting the stu- 
dent with practical conditions he will 
encounter and establishing proper habits 
of progressively learning and applying 
new knowledge which must be a continu- 
ous procedure during his career. 

The trend for more industrial contacts 
and experience for professors is all to the 
good; and encouragement should be given 
to minimizing what frequently resembles 
caste segregation between, particularly, 
chemical engineers and others. 

The modern habit of referring to scien- 
tists and engineers as though they were 
as distinctly different as physicians and 
lawyers scems to me to be as wrong as the 
segregation of different branches of engi- 
necring. Principles of engineering have 
their roots in the basic sciences and, con- 
versely, those who restrict their work to 
essentially basic science frequently must 
use engineering principles for its appli- 
cation or to understand better the advisa- 
ble trend of their developments. 

All these things help point out the 
logic of the subject paper and desirability 
of its amplification. 


expecting advancement as all 


Comment By T. C. Reeves*® 

Mr. Adamson's recent paper citing the 
increasing interpractice of mechanical 
and electrical enginecring is largely a 
statement of fact beyond disagreement. 
But as Mr. Adamson proceeds from this 
conceded premise to the conclusion that 
“Our college courses in EE and ME 
should be combined into one electro- 
mechanical engineering course’’ the 
writer finds himself in total disagree- 
ment. 


The fact that different ‘“‘kinds’’ of 


§ International Resistance Co., Philadel- 
phia, Pa. Jun. ASME 
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engineering are commonly required in 
today’s practice is not justification for 
combining these different fields at the 
undergraduate level. The inevitable 
result of such combination would be 
an unworkably ponderous curriculum. 
For example, besides being an electro- 
mechanical engineer, does not the me- 
chanical engineer who designs and speci- 
fics equipment also have to be somewhat 
of an authority on metals, their micro- 
structure, heat-treatment, fabrication, 
and finishing? If so, to properly prepare 
at the undergraduate level, it would be 
necessary to combine ME, EE, and Metal- 
lurgical Engineering. And the electro- 
mechanical engineer also has to know 
considerable about protective coatings, 
“*plastics,"’ electrolysis, corrosion, plat- 
ing, and other aspects in the domain of 
chemistry. Including this important 
field, we should then have a combination 
ME-EE-Met. Eng- Chemistry course. An 
engineer should also know something of 


production methods, planning and con- ° 


trol, motion and time study, and cost 
control. Accordingly, Industrial Engi- 
neering might be added to the combined 
curriculum as well 

Clearly, without further reductio ad 
absurdum, no undergraduate course in 
engineering can practicably touch on all 
the working facets of an active engincer- 
ing Ccareer—not one course nor any com- 
bination of courses. 

In four years, or five, or even six, 
schools can hope to impart only a small 
fraction of the knowledge required to 
cope successfully with vigorous engi- 
neering practice. The rest of chat 
knowledge and, indeed, all the real 
know-how, must be accumulated by the 


graduate largely through his own re- 
sources. If he is resourceful, he will 
accumulate it. If he is not resourceful, a 
lifetime spent in all the engineering 
schools in the country will not compen- 
sate for this shortcoming. 

If a young engineer lags behind in pro- 
fessional development, one should not be 
too concerned over what undergraduate 
course he took or in what school he 
studied. Rather, one should ask him, or 
he should ask himself, what he has done 
to promote his own development. Does 
he, for instance, belong to an enginecr- 
ing society? Does he attend and take 
part in the local activities of his society? 
Does he read all the technical p-pers 
published in its magazine or only those 
of his ‘‘specialty'’? And docs he con- 
scientiously read such papers or does he 
merely glance over them, avoiding the 
fatigue of their intellectual digestion? 
Has he joined sister engineering societies 
to help broaden his scope even further? 
Does he seek to meet and discuss prob- 
lems with other engincers of greater or 
different experience? Has he taken ad- 
vantage of available local facilities for 
formal postgraduate training? Or, if 
formal] facilities are unavailable, has he 
ever undertaken to teach himself a new 
phase of engineering? What, in short, 
has he done to help himself since gradua- 
tion? 

All these aspects of self-education are 
probably far more important in the long 
run than formal education. If the ade- 
quacy (or inadequacy) of undergraduate 
training were the major determinant of 
professional proficiency, the degree of 
uniformity found, in curricula is so high 
that we would all be either chief engi- 
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neers or junior engineers, depending on 
which extreme of importance we attach 
to college training. The fact is that 
there are some of both but more of one 
than of the other and the difference must 
be attributed to the personal equation, 
an equation largely beyond the influence 
of any college curriculum, however 
comprehensive or diverse that curricu- 
lum may be 


Autuor’s CLosurs 


The comments of Mr. Paugh and Mr. 
Reeves are appreciated. The author 
sincerely believes that undergraduate 
training should and does touch on a great 
many of ‘‘the working facets of an active 
engineering career."" Even more facets 
can be touched on to a useful extent if 
undesirable specialization is abandoned. 
Above all, however, it is essential that 
the training be given in such a way as to 
allow the student to retain his interest in 
all ficlds of engineering. Undergraduate 
training as now presented docs not fulfill 
this goal. Asa result many young engi- 
ucers who should follow a self-develop- 
ment program fail to do so. 

Mr. Paugh’s statement “’...emphasis 
should be toward acquainting the student 
with practical considerations he will 
encounter and establishing proper habits 
of progressively learning and applying 
new knowledge which must be a con- 
tinuous procedure during his career" 
provides an accurate summary of the 
author's thoughts on engineering educa- 
tion. 

Argtuur P. Apamson.® 

* Aeronautic and Ordnance Systems Divi- 
sion, General Electric Company, Schenectady, 
N. ¥. Jun. ASME. 
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Aacurrectsor Aviation. By Maurice Holland 
with Thomas M. Smith. Duell, Sloan and 
Pearce, New York, N. Y., 1951. Cloth, 
5'/2 X 8'/2 in., plates, index, ix and 214 pp., 
$4. 


Reviewsp sy D. O. Dommascn! 


HE modern aircraft plant is a truly 
impressive spectacle—large in size, 


1 Chief engineer and chief instructor, Test 
Pilot Training Division, Naval Air Test Center, 
U. S. Naval Air Station, Patuxent River, Md. 
Visiting professor, University of Maryland, 
College Park, Md. 
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stuffed with machinery, and frequently 
bursting with noise. From its doors 
emerge sleek fighters, heavy transports, 
secret missiles, heavy bombers, and the 
other complex products of modern avia- 
tion. When viewing this spectacle, it is 
easy to forget that all of this is the result 
of the efforts, the fortitude, and the 
genius of a relatively small group of men. 
Maurice Holland calls them the ‘‘Archi- 
tects of Aviation.” 

In these days, when governments seem 
to have forgotten that men exist as indi- 


viduals, when ambition and initiative 
seem to be going out of style, it is a re- 
freshing and a good experience to read a 
book like this one which, in its cwo- 
hundred-odd pages, chronicles the 
achievements of a handful of Americans 
who were not afraid to think and to act 
on their own initiative. 

Mr. Holland's new book is not only 
fascinating and inspiring, it is also a good 
source book for those interested in avia- 
tion lore. In it are fifteen excellent, 
photographic pages, showing the avia- 
tion pioneers, their products, and the 
results of their research. The book deals 
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with those Americans who contributed 
fundamentally to aeronautics, Americans 
who, though their names are not too 
well known outside of aviation circles, 
were the ones who laid the real founda- 
tions of our aircraft industry as it exists 
today. After reading through the book, 
one is struck by the fact that certain 
well-known individuals (well-known to 
the general public, that is) are made 
conspicuous by the fact that they are 
hardly mentioned. This is the result of 
design—not accident, these latter people 
received publicity mainly because of the 
stunts they performed rather than for 
what they did to advance aviation. 

In reviewing the book, only one state 
ment made seemed questionable; that is 
the statement describing Alexander 
Klemin as short and stocky. Actually, 
he was of more than average height, 
although his broad build made him seem 
shorter. All in all, though, the re- 
viewer was particularly pleased with the 
excellent account of Alexander Klemin’s 
exploits. It seems regrettable that the 
book was not published prior to his 
death in the spring of 1950. He would 
have enjoyed it too. 

This reviewer would not want to spoil 
the reader's pleasure by discussing more 
of the details of the book. Rather he 
would recommend it as must reading for 
anyone interested in aviation. 





Books Received in Library 





Apvancep Srrenocta or Marsriais. By 
D.A.R. Clark. Blackie & Son Lid., London, 
England, and Glasgow, Scotland, 1951. 
Linen, 6 X 8*/, in., 342 pp., diagrams, charts, 
tables, 35s. An advanced text to follow the 
author's previous “Materials and Structures,” 
this book covers direct stress and strain and 

ialized stress situations in various struc- 
tural members such as beams, struts, plates, 
etc. Separate chapters are devoted to thick 
cylinders subjected to fluid pressure and to the 
vibrations and whirling of shafts. 


ASM Revtsew or Marat Lirsraturs, volume 
7, 1950. Edited by M. R. Hyslop. American 
Society for Metals, Cleveland, Ohio, 1951. 
Cloth, 6 X 9!/, in., 818 pp., $15. This is 
the seventh volume in a series which annually 
cumulates the installments published monthly 
in Metals Review. It represents a complete 
survey of the metallurgical literature published 
during the period January through December, 
1950. The present volume contains a new 
method of classifying the annotations into 
subject subdivisions. In addition to a de- 
tailed table of contents, there are an extensive 
subject index and an author index. 


ASTM Boox or Sranparps, 1950 Supple- 
ments including Tentatives. American Society 
for Testing Materials, Philadelphia, Pa., 
1950-1951. Paper, 6 X 9 in., illus., diagrams, 
charts, tables, $21.00 for complete set; $3.50 
each. These 1950 Supplements give in their 
latest a) wed form some 353 specifications, 
tests, and definitions, which were cither issued 


for the first time in 1950 or revised since the 
1949 book. In six parts: Part 1 (316 pages2, 
includes ferrous metals; Part 2 (223 pages), 
nonferrous metals; Part 3 (350 pages), cement 
concrete, ceramics, thermal insulation, road 
*raterials, waterproofing, and soils; Pare 4 
(340 pages), paint, naval stores, wood, ad- 
hesives, paper, and shipping containers; 
Part 5 (579 pages), textiles, soap, fuels, 

troleum, aromatic drocarbons, anti- 

zes, and water; and Part 6 (284 pages), 
electrical insulation, plastics, and rubber. 
All subjects usually dealt with are covered 
except chemical analysis of metals. 


ASTM Sranpvarps on Russer Propucts 
(with Related Information), prepared by 
ASTM Committee D-11, Methods of Testing, 
Specifications, May, 1951. American Society 
for Testing Materials, Philadelphia, Pa. 
Paper, 6 X 9 in., 640 pp., illus., diagrams, 
charts, tables, $5. Of interest to both pro- 
ducers and consumers of rubber products, this 
special compilation includes 100 standard and 
tentative test methods and specifications on 
rubber and rubberlike materials. Among the 
tests covered are processibility tests, physical 
and chemical tests of vulcanized rubber, agin 
and weathering tests, low-temperature an 
electrical tests. Specifications are given for 
such items as automotive and aeronautical 
rubber, hose and belting, tape, and electrical 
protective equipment. Emergency alternate 
provisions to the specifications are included. 


ASTM, Procespincs, volume 50, 1950. 
ASTM, Philadelphia, Pa., 1951. Cloth, 
6'/, X 9%/, in., 1490 pp., illus., diagrams, 
charts, tables, $12. This annual publication 
includes all reports and papers offered to and 
accep the Society's Committee on 
Papers and Publications. Both the Com- 
mittee reports and the technical papers are 
arranged in broadly classified groups. The 
subject and author indexes cover not only the 
contents of the Proceedings but also the 
articles published in the A Bulletin or as 
Special Technical Publications. 


ASTM Sranparpvs cn Gaszous Fvats, 
prepared by ASTM Committee D-3, April, 
1951. American Society for Testing Ma- 
terials, Philadelphia, Pa. Paper, 6 X 9 in., 
138 pp., illus., diagrams, charts, tables, $1.75. 
This publication is a compilation of the latest 
ASTM methods of tests pertaining to gaseous 
fuels. It contains a nethed of sampling natu- 
ral gas and one on the measurement of 
gascous-fuel samples. There are two methods 
of analyzing natural gases, one by the volu- 
metric-chemical method and the other by the 
mass spectrometer. Three methods of testing 
the water-vapor content, the calorific value, 
and the specific gravity of gaseous fuels are 
given. 


Actes pu Co.togque INTERNATIONAL DB 
Mécaniqug, Poitiers, 1950. Volume I. Allo- 
cutions Etudes sur Descartes; Mécanique 
Thermique. Publications Scientifiques et 
Techniques du Ministére de !'Air, No. 248. 
En Vente au Service de Documentation et 
d'Information Technique de 1'Aéronautique, 
Paris, France, 1951. ‘Sen, 7 X 10'/e in., 
298 PP.» illus., diagrams, charts, tables, 
1800 fr. The papers contained in this report 
of an international conference on mechanics 
are arranged in two groups: a group of brief 
essays on the work of Descartes; and 2 lar; 
group of technical studies. The latter deal 
with problems in the field of propulsion 
energy (supersonics, turbulence, shock waves, 
etc.), with modern questions on thermo- 
dynamics both theoretical and practical, and 
with various aspects of heat transfer. 
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NGINEERING Societies Library 

books may be borrowed by mail 
by ASME Members for a small han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any items in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., New 
York 18, N. Y. 














Ar Systems vor Aircrarr. By C. A. H. 
Pollitt. Sir Isaac Pitman & s, Led., 
London, England, Pitman Publishing Cor- 
poration, New York, N. Y., 1950. Linen, 
5'/2 X 83/4 in., 176 pp., diagrams, charts, 
tables, $4.75. For students of aircraft engi- 
neering and design, this book describes th 
construction and operation of the various 
pneumatic operating systems used in civil 
and military aircraft. It deals with the 
hymatic compressed-air system and equipment, 
the Dunlop pneumatic-brake system, super- 
chargers, and other engine controls, air-condi- 
tioning and cabin-heating systems, and, in 
the case of military aircraft, with pneumatic 
gun-firing mechanisms and pneumatically 
operated bomb doors. 


Company Procepurat Manuat on Equip 
MENT Anatysis. Published by William Kell 
& Company, Chicago, Ill., 1951. Fabrikoid, 
81/2 X 11'/, in., 45 pp., charts, $5. This 
manual provides basic instructions on a pro- 
cedure for determining the economic advantage 
of new equipment, re-equipment, or replace- 
ment, plant expansion. This practical 
enta a oe by a management-counscling 

is based on researches of the Machinery 
and Allied Products Institute and is supple- 
mentary to two more extensive publications of 
the Institute which discuss equipment policy 
and analysis. 


Desicn or Macutns Memosas. By A. 
Vallance and V. L. Doughtie. Third edition. 
McGraw-Hill Book Co., Inc., New York, 
N. Y.; Toronto, Canada; London, England, 
1951. Linen, 6 X 9%/, in., 500 pp-, illus., 
diagrams, charts, tables, $6. This text has 
been prepared for the use of students who have: 


chad some training in kinematics, mechanics, 


and factory processes. Upon these as a 
foundation, the ‘authors develop the theory 
involved in the design of the elements of 
operating machines and points out the varia- 
tions from theory required b tical 
applications. Changes in this third edition 
include new material on stresses, riveted 
joints, threaded fasteners, power screws, 
gears, and hoisting and power chains. There 
are expanded treatments of endurance limit, 
eccentric loading, columns, and structural 
riveting. 


DrucksCHWANKUNGEN IN EINER ZentTRI- 
FUGALPUMPE UND Diz RecaNeRIscHE Bustim- 
MUNG DER PUMPENCHARAKTERISTIKEN. By M. 
I. I. Rashed. Zurich, Switzerland, Eid- 
Pg md Technische Hochschule, Institut 
tir Hydraulik und Hydraulische Maschinen, 
Mitteilungen No. 3. Verlag Leemann, 
Zurich, 1951. Paper, 6%/« X 9!/s in., 58 
plus 48 pp., illus., diagrams, charts, tables, 
10.50 Swiss Fr. Based on studies made at 
the Institute for ipvnesties and Hydraulic 
Machinery at Zurich, this book provides a 
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detailed theoretical treatment of pressure 
changes in centrifugal pumps as well as 
experimental data. ¢ effects of the number 
of impeller vanes on the speed and pressures of 
centrifugal pumps are discussed, a graphical 
method for the determination of pressure and 
speed distribution in the turbine wheel is 
given, and a description of an experimental 
pump together with data and the measuring 
procedures used is included. 


Enoineertno Meratiurcy. By A. P. 
Gwiazdowski. C. C. Nelson Publishing Co., 
Appleton, Wis., 1950. Cloth, 6 X 9'/, in., 
247 pp., illus., diagrams, charts, tables, $4. 
This text is designed to give the student, 
purchasing agent, production executive, and 
engineer basic astaliurgical information about 
the nature and characteristics of the com- 
mercially important metallic elements and 
their alloys. Although information on non- 
ferrous metals is included, the chief attention 
is given to ferrous metals. The objectives of 
the book are to present concise and clear 
definitions and principles, to provide informa- 
tion on the sieuien of materials and heat- 
treatments, and to consider engineering speci- 
fications. Review questions and oalenanees 
are grouped at the end) of the book 


Hypravutic Transients. (Engineering So- 
cieties Monographs Series.) By G. R. Rich. 
McGraw-Hill Book Co., Inc., New York, 
N. Y.; Toronto, Canada; London, England, 
1951. Cloth, 6 X 9°/, in., 260 pp., diagrams, 
charts, tables, $6. Written for design engi- 
neers in the hydraulic and hydroelectric fields, 
this book applies arithmetic integration and 
trial-and-error arithmetic to the solution of 
a wide variety of problems in hydraulic 
transients. It not only furnishes a back- 
ground for the arithmetic calculation of par- 
ticular problems, but also provides the essen- 
tial mathematical foundation for the support- 
ing theory. Important features are the 
integration tabulations and detailed analysis 
of surge tanks, and the numerical designs 
which can be assimilated and imitated in 
commercial practice. 


InTERNAL-~ComBusTION Enornes. By L. C. 
Lichty. Sixth edition. McGraw-Hill Book 
Co., Inc., New York, N. Y.; Toronto, Canada; 
London, England, 1951. Cloth, 6 X 9'/, in., 
598 pp., illus., diagrams, charts, tables, $7. 
The sixth edition of this standard work is 
greatly revised, eo and enlarged to 
include material of current interest. Im- 
portant changes are the addition of the Lenoir 
and Brayton cycles used in jets, turbines, and 
rockets, an amplified treatment of throttling 
and supercharging, an analysis of back pressure 
with exhaust-gas turbines, development of the 
analysis of jet thrusts from exhaust stacks of 
jet devices, and considerable new material on 
fuels, mixture formation, icing, preflame 
reactions, combustion knock, preignition, 
turbulence, combustion-chamber dae, and 
fitting a fucl-injection system to a given 
combustion chamber. New charts, illustra- 
tions, and exercises are included. 


Intropuction To Heat Transrer. By A. 
I. Brown and S. M. Marco. Second edition. 
McGraw-Hill Book Co., Inc., New York, 
N. Y.; Toronto, Canada; London, England, 
1951. Cloth, 6 X 9'/, in., 267 pp., diagrams, 
charts, tables, $4.50. Emphasizing basic 
principles and mathematical calculations, 
this book presents the essential fundamentals 
of the transmission of heat. Changes in this 
second edition include revision of the material 
on estimating heat conduction by the mapping 
method, new material on the characteristics 
of insulating materials and the calculation of 


solar radiation, expansion of the material on 
fluid flow, revised nomenclature, a new table 
of conversion factors, and a revision of graphs 
of physical properties of liquids and gases. 
The number of problems for student solution 
is more than doubled. 


INTRODUCTION TO THE THEORY OF ConTROL 
in Mecuanicat Enotnegrinc. By R. H. 
Macmillan. Cambridge University Press, 
American Branch, New York, N. Y.; also 
London and Cambridge, England, 1951. 
Cloth, 7'/4 X 10/, in., 195 pp., diagrams, 
charts, tables, $6. This book explains the 
principles that underlie the action of automatic 
controls, servomechapisms, and regulators. 
The early chapters explain the principles of 
operation of all control systems; sufficient 
mathematics is then introduced to estimate the 
pecenwene of any simple systems. In the 
ast three chapters more.advanced techniques 
are used to Sescribe the methods used by 
control engineers. Linear differential equa- 
tions are used in the first five chapters, and the 
theory of complex numbers and lace trans- 
formations are introduced before we used. 
A bibliography is included. 


Linear Computations. By P. S. Dwyer. 
John Wiley & Sons, Inc., New York, N. Y., 
Chapman & Hall, Ltd., London, England, 
1951. Cloth, 6 X 9'/, in., 344 pp., tables, 
$6. This book is written for those who have 
the general problem of finding , numerical 
solutions for sets of simultaneous linear equa- 
tions. It first describes the theorems and 
methods in terms of elementary algebra and 
then develops the subject by including intro- 
ductory material on determinants and on 
matrices. More powerful expositions are 
included in the later chapter. Seay illustra- 
tive problems aid in translating the mathe- 
matical results to concise calculation methods. 
Special emphasis is given to the general 
subject of the accumulation of errors when the 
computations involve approximate numbers 
Reference lists follow each chapter. 


Lusarication, Its Principles and Practice 
By A. G. M. Michell. Blackie & Son Led., 
London, England, and Glasgow, Scotland, 
1950. Cloth, 7 X 10 in., 317 pp., illus., 
diagrams, chaits, tables, 35s. This book not 
only provides a general account of the subject, 
but also includes essential data and factual 
information needed in daily practice. Fol- 
lowing a consideration of physical properties 
and numerical constants of lubricants, the 
lubrication of sliding, thrust, journal, and 
rolling bearings, and various other mechanisms 
is discussed. The distribution and treatment 
of lubricants in service are also considered 
A list of references is included. 


MAcHINABILITY AND Macutninc oF Metats. 
By N. E. Woldman and R. C. Gibbons. Mc- 
Graw-Hill Book Co., Inc., New York, N. Y.; 
Toronto, Canada; London, England, 1951. 
Cloth, 6 X 9'/, in., 518 pp., illus., diagrams, 
charts, tables, $7.50. is book sets forth 
the general principles of metal machining, 
the metallurgical characteristics of the ma- 
terials as they relate to various mechanical and 
thermal treatments, and the types and compo- 
sitions of cutting tools to be used. The ap- 
— is both theoretical and practical. 
Separate chapters deal with low-carbon steels, 
high-carbon steels, alloy steels, tool-and-die 
steels, stainless steels, and cast irons, as well 
as aluminum, magnesium, copper, nickel, 
and zinc-base alloys. One chapter is devoted 
to nonmetallic materials and another to cutting 
fluids. Much valuable information is given 
in the form of tables and graphs in the ap- 
pendix. 


MECHANICAL ENGINEERING 


Martuematica, SOLUTION OF ENGINEERING 
Prosiems. By J- Jennings. E.&F.N. Spon, 
Lrd., London, ngland, 1951. Cloth, 58/4 x 
9 in., 208 pp.» diagrams, charts, tables, 25s. 
This book has been particularly designed and 
written for the use of technicians who are 
familiar with basic mathematics but require 

idance in effective practical application. 

pecial features are the chapters on the con- 
struction of the nomogram, on statistical 
methods, and on dimensional analysis. The 
importance and utility of approximate methods 
of solution have been emphasized and practical 
illustrations given. 


Messunc per OserriAcnencite. By G. 
Schlesinger. Springer-Verlag, Berlin, Gd6t- 
tingen, Heidelberg, Germany, 1951. Fabri- 
koid, 6 X 91/2 in., 248 pp., illus., diagrams, 
charts, tables, 31.50 Dm. This book 1s con- 
cerned with the practical applications of 
results obtained from measurements of surface 
quality. In the initial section the nature and 
terminology of surface finish are defined. 
In subsequent sections the various measuring 
instruments for macro and micro-determina- 
tion are discussed and the respective ranges of 
their applications. Finally, the results are 
given of industrial applications in the aircraft, 
automotive, railroad, tool, electrical ma- 
chinery, and other industries. The effects of 
various surface-finishing procedures on surface 
roughness are also considered. 


Moteswortn's Hanpsoox or ENGINEERING 
Formutag anv Data. Thirty-fourth edition. 
Edited by A. P. Thurston. E.&F.N. Spon, 
Led., London, England, 1951. Cloth, 4 X 61/2 
in., 1672 pp., diagrams, charts, tables, $6.50. 
This comprehensive compilation of engineer- 
ing information, formulas, and data has been 
completely revised, rewritten, and expanded 
to conform to the current requirements of the 
engineering profession. Section 1 (665 pages) 
covering the fundamentals of mathematics, 
mechanics, materials, physical data, etc., is 
followed by Sections 2, civil and general 
engineering (540 pages), 3, mechanical engi- 
neering (330 pages), and 4, electrical engineer- 
ing (100 pages). A 50-page index provides 
etective access to the contained information. 


Monte Carto Metuop. eure Mathe- 
U. 5. 


matics Series No. 12.) Bureau of 
Standards, Washington, D. C., 1951. Paper, 
8 X 10'/, in., 42 pp., charts, tables, paper. 
$0.30, for sale by Government Printing Office, 
Washington 25, D. C. Thirteen papers and 
discussion are presented from the Symposium 
on the Monte Carlo Method, an interesting 
combination of sampling theory and nu- 
merical analysis. The method is a device for 
studying an artificial stochastic model of a 
shpeical or mathematical process, such as the 
random motions encountered in the field of 
statistical mechanics. The papers in this 
volume deal with current applications of the 
method and with random digits. 


Nomocrapuic Cuarts. By C. A. Kulmann. 
McGraw-Hill Book Co., Inc., New York, 
N. Y.; Toronto, Canada; London, England, 
1951. Cloth, 7'/, X 10*/, in., 244 pp., 
diagrams, charts, tables, $6.50. Ninety-two 
nomographs are given for solving a variety of 
functional and general problems in such fields 
as hydraulics, mechanics, thermodynamics, 
and electrical engineering. Each chart oc 
cupies a full page and is accompanied by an 
explanation to aid in its use. The accuracy of 
the charts lies between ordinary slide-rule 
computation and exact numerical computa- 
tion. Alignment, intersection, and combina- 
tions of intersection and alignment nomo- 
gtaphs are the types given. 
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PeRroRMANCE OF A Piston-Typg Agro- 
Enoine. By A. W. Morley. Sir Isaac Pit- 
man & Sons, Ltd., London, England, 1951. 
Linen, 5'/2 X 8°/, in., 143 pp., charts, dia- 
grams, tables, 25s. Of interest to those 
engaged in the design of aircraft and aircraft 
power units, this small volume gives an account 
of the author's research into the behavior of 
the piston-type engine under varying condi- 
tions of flight. The first part deals with aero- 
engine altitude laws and their particular ap- 
plication to a Merlin engine. The remainder 
considers the combination of a piston unit and 
exhaust-gas turbine 


Perroteum Facts anv Ficures. Ninth 
edition. American Petroleum Institute, New 
York, N. Y., 1951. Paper, 6 X 9 in., 491 pp., 
illus., tables, $2.50. This reference work 
provides facts and figures on the petroleum 
industry for oilmen, students, educators, 
journalists, economists, and all others who 
have an interest in the subject. It is divided 
into sections devoted to utilization, produc- 
tion, refining, transportation, marketing, 
prices and taxation, and other topics. There 
are individual indexes for each section and a 
classified cross index. 


Puysica, Cugmistry or Lusricatinc Ous 
By A. Bondi. Reinhold Publishing Corpora- 
tion, New York, N. Y., 1951. Cloth, 6 X 
9'/, in., 380 pp., illus., diagrams, charts, 
tables, $10. interest to all concerned with 
problems in lubricant technology, this book 
provides the latest theories on lubricating 
oils and the physical and chemical principles 
underlying dake action. Separate chapters 
deal with pressure-volume-temperature proper- 
ties, viscosity, surface phenomena, optical 
and electrical properties, phase equilibria, and 
reaction kinetics. The hydrocarbon-type 
analysis of lubricating oils is discussed as 
well as the properties of synthetic lubricants. 
Bibliographies are placed at the ends of the 
chapters. 


Principtes oF INpusTRIAL MANAGEMENT 
By L. P. Alford, revised and rewritten by H 
R. Beatty. Ronald Press Co., New York, 
N. Y., 1951. Linen, 6 X 9'/4 in., 779 pp., 
illus., diagrams, charts, tables, $6 ym- 
pletely rewritten and thoroughly modernized, 
this k presents the basic principles and 
methods used in the management of an in- 
dustrial enterprise. Changes in this second 
edition pew 8 a new chapter on industrial 
leadership, a revised section on personnel 
administration, a new chapter on marketing 
the product, and expansion of the chapters 
on — control and time and motion study 
to include the newer techniques. Questions 
for review, problems, and a selective bibli- 
ography follow each chapter. 


Prositems ror THE NUMERICAL ANALYSIS OF 
THe Future. (Applied Mathematics Series 
No. 15.) U.S. Bureau of Standards, Washing- 
ton, D. C., 1951. Paper, 8 X 10'/, in., 21 
pp-, diagrams, charts, $0.20, for sale by 
Government Printing Office, Washington 25, 
D. C. This publication contains four papers 
which were presented at the 1948 Symposia 
on Modern Cciestecing Machinery and Nu- 
merical Methods. They deal with vatious 
aspects of numerical analysis in nonlinear 
mechanics, wave propagation, etc. 


SAE Hanppoox 1951. Society of Auto- 
motive Engineers, New York, N. Y., 1951. 
Cloth, 8'/2 & 11'/4 in., 864 PP.» illus., dia- 
grams, charts, tables, $10. Completely re- 
vised and restyled, the 1951 Handbook con- 
tains technical reports, standards, and rec- 
ommended practices for the automotive 
industry. It covers materials, parts, and 


equipment for all kinds of motor vehicles. 
Separate sections deal with ferrous, non- 
ferrous and nonmetallic materials, common 
parts, engines and electrical equipment, and 
equipment for passenger cars, trucks, buses, 
tractors, earthmoving, and marine use. 


ScumrgruNG von DamprrurBiNEN. By K. 
Wolf. Springer-Verlag, Berlin, Gdérttingen, 
Heidelberg, aesinay 1951. Paper, 6 X 9in., 
198 pp., illus., diagrams, charts, tables, 16.50 
Dm. Covering all aspects of the lubrication of 
steam engines, this book discusses the follow- 
ing topics in detail: the characteristics of the 
re Aw sae the construction of lubricating and 
regulating systems; the characteristics, causes 
and prevention of abnormal lubricating condi- 
tions; lubricating specifications; evaluation of 
service-life of lubricants; control and protec- 
tive maintenance; and economic considera- 
tions. 


Some Aspscts or Fiuip Frow, being the 

papers presented at a Conference organized by 
The Institute of Physics at Leamington Spa, 
October 25-28, 1950, and the Reports of the 
Conference Discussion Groups. 
Green and Co., New York, N. Y.; Edward 
Arnold & Co., London, Engiand, 1951. Cloth, 
6 X 9 in., 292 pp., illus., diagrams, charts, 
tables, $9.50; 50s. Presents in summarized 
form the papers and reports from discussion 
groups given at a 1950 conference. The papers 
are grouped under’ the following subject 
headings: industrial problems, fundamental 
problems in aerodynamics and hydrodynamics, 
techniques for the study and measurement of 
fluid flow, and applications of present knowl- 
edge and techniques. References are given 
at the end of most of the papers, and a subject 
index is included. 


Structure anp MgcHanicat Propertigs oF 
Metats. (Monographs on Metallic Materials 
of the Royal Aeronautical Society, vol. 2. 
By B. Chalmers. John Wiley & Sons, Inc., 
New York, N. Y., 1951. Cloth, $'/2 X 84/4 
in., 132 pp., illus., diagrams, charts, tables, 
$3.50. This book provides the simplest 
possible picture of the structure of metals and 
alloys and its relation to the mechanical 
properties. The structure of a pure metal 
is first discussed, followed by a consideration 
of the effects of alloying elements on the 
structure. The process of mechanical de- 
formation is described, and the effects of both 
mechanical deformation and heat-treatment on 
structure are considered. A brief and general 
account is given of the ways in which the 
structure can be examined and determined. 
Finally, the more important mechanical 
properties and their dependence on structure 
are considered. 


Mecuanics AppLigD TO VIBRATIONS AND 
Bavancinc. By Thornton. Second 
edition. Chapman & Hall, Lred., London, 
England, 1951. Cloth, 6'/, X 10 in., 584 pp., 
illus., diagrams, charts, tables, 50s. Written 
for engineers and physicists, this book pre- 
sents the general Bsa of vibrations in its 
various aspects. This second edition contains 
a rewritten general survey and a new chapter 
dealing with the transmission of stress under 
conditions of rapidly applied loading, such as 
are encountered in the design of fortifications 
and structures to wichessat the effects of ex- 
plosions. Includes chapters on balancing of 
engines and locomotives, propagation of stress 
in elastic materials, beams and plates, rotatirg 
shafts and disks, and dynamic loading of struc- 
tures. 


Tasres or n! In + '/:) vor THe First 


Tuousanp VaLugs oF 2. ‘x Mathe- 
matics Series No. 16.) U. Bureau of 
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Standards, Washington, D. C., 1951. Paper, 
8 X 10 in., 10 pp., tables, $0.15, for sale by 
Government Printing Office, Washington 25, 
D. C. These tables give values for factorial 
n to 16 significant figures and for the accom- 

anying function to eight significant figures. 

he values are tabulated in such a way as 
to facilitate their use by covering 100 integers 
per page. 

Tastes Revatinc To Matuisv Functions, 
prepared by the Computation Laboratory of 
the National Bureau of Standards. Published 
by Columbia University Press, New York, 
N. Y., 1951. Cloth, 8 X 10%/, in., 278 PP.» 
tables, charts, $8. Tables given in this 
volume provide the following: characteristic 
values of Mathieu's differential equation; 
special coefficients; joining factors; and other 
specialized values of relevant nature. The 
introduction includes a general survey of the 
characteristics of the functions, methods of 
handling them, interpolations, and the 
methods used in computing the tables. Values 
in the tables are given to seven or more decimal 
places. 

Tecunicat Lisraries, Their Organization 
and Management. Edited by L. Jackson. 
Special Libraries Association, New York, 

. Y., 1951. Cloth, 6 & 9*/¢ in., 202 pp., 
illus., diagrams, charts, tables, $6. Of etles 
to all organizations now maintaining a scien- 
tific or technical library, or contemplating 
starting one. Based on the experience of 
many librarians in many libraries, this book 
contains tested methods of operation and 
specific information on all phases of the 
subject. There are chapters on such items as 
staff, budget, physical layout, equipment 
documentation, reference procedures, and the 
selection, acquisition, classifying, and cata- 
loging of books and periodicals. 

Tuermat Testinc or Steam Borers. By 
L. S. Brown. Sir Isaac Pitman & Sons, Lrd., 
London, England; Pitman Publishing Cor- 
poration, New York, N. Y., 1951. Cloth, 
51/2 X 83/, in., 149 pp., diagrams, charts, 
tables, $4. Written for the boiler engineer 
engaged in industrial testing, this book 
translates the theory of boiler testing into 
practical examples and deals fully with the 
various types of boiler installations. It sets 
out the progressive steps for calculating the 
thermal gains and losses in steam boilers and 
the observations and data required to make 
such calculations. All the technical data 
needed to calculate efficiencies and steam costs 
are provided. The appendix contains numer- 
ous tables, graphs, formulas, and other 
valuable information. 


Toot Enorveerinc. By A. P. Gwiaz- 
dowski. C. C. Nelson Publishing Co., 
Appleton, Wis., 1951. Cloth, 6 X 9'/, in., 
306 pp., illus., diagrams, charts, tables, $6. 
Following the beginning discussions of limits, 
tolerances, measuring, and gaging, the general 
procedure for tool design is given. Separate 
chapters are devoted to the standard major 
machine-shop processes, milling, drilling, 
etc., and special design factors are cighaslent 
Cutting fluids, tool steels, and the heat-treat- 
ment of ferrous alloys are also covered. 


Viscosiry «np Prasticity. By E. N. daC. 
Andrade. Chemical Publishing Co., Inc., 
New York, N. Y., 1951. Cloth, 5'/2 K 84/, 
in., 82 Pp , illus., diagrams, charts, tables, 
$2.25. is volume contains three lectures 
nes under the auspices of the London 

ction of the Oil and Colour Chemists’ 
Association. The first deals with the nature 
and theories of liquid viscosity; the second 
with the flow of simple liquids, suspensions 


and gels; and the third with the flow of solids. 














ASME BOILER CODE 





Interpretations 


HE Boiler Code Committee meets 

monthly to consider **Cases’’ where 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next Com- 
mittee Meeting interpretations are formu- 


FIGS. P-21, u-4, AND uG-34 


Par. P-198(a) 


t,=2 times required thickness ofa 
seamless shell, but never less than 
L25t, or greater than t.. 
) 


eee wee wm we ere > 


Prejection 
. Seyond weld 
\ | “ optiona/ 


H Bevel optional 
‘+ 45 °max. 


(f) 


SKETCH (F) 


Page 72, Power Boiler 


lated to be submitted to the ASME Code 


Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those which 
are approved are sent to the inquirers 
and are published in Mecnanicat Enotr 
NEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 


ing July 27, 1951, and approved by the- ~ 


Board, September 26, 1951.) 
Case No. 897-3 (Reopenep) 
(Special Ruling) 

In the “‘Reply’’ under ‘‘Specifications,"’ 
Par. (1) (a), add as a third paragraph: 

The addition of columbium to Grade 
8, Type 309, of Specification SA-167 is 
also permitted. The carbon content of 
this grade shall be limited to 0.08 per 
cent and the columbium content shall 
not be less than 10 times the carbon con- 
tent nor more than 1.00 per cent. This 
grade of material shall be marked 309 
Cb for identification 

Case No. 1132 
(Special Ruling) 

Inquiry. In view of the urgent need and 
published revisions for Figs. P-21(f, 
U-4(, and UG-34(, with the corre- 
sponding revisions for Pars. P-198(a), 
U-3%a) and UG-34 on the attachment of 
flat heads by welding, in the Septem- 
ber, 1950, issue of MecHanicat ENor- 
NEERING, May these provisions now be 
used? 

Reply: Since there have been no adverse 
criticisms of these proposed revisions, it 
is the opinion of the Committee that the 
following revisions of the sketches and 
paragraphs meet the intent of the Code 
and may now be used: 

Fios. P-21, U-4, anpj UG-34. Sub- 
stitute the following for sketch (f): 


Revise fifth definition for C to read: 
C = 0.50 for plates fusion welded to rhe 


inside of a drum (or pipes and 
headers) as shown in Fig. P-21(f) and 
otherwise meeting the requirements 
for the respective types of fusion- 
welded boiler drums, including 
stress-relieving when required for 
the drum, but omitting radiographic 


examination, where the weld has a 


minimum throat dimension equal to 
two times the required thickness of a 
seamless shell, but not greater than 
the head thickness nor in any case 
less than 1.25 times the actual shell 
thickness, and where the weld is de- 
posited in a welding groove with the 
root of the weld at the inner face of 
the head, as shown in Fig. P-21(f). 
Beveling of the remainder of the head 
plate to an angle not exceeding 45 
degrees is optional. 


Pars. U-39(a) Page 41, 1949 Unfired 
Pressure Vessel Code, and UG-34, Page 
39, 1950 Unfired Pressure Vessel Code. 
Revise fifth definition for C to read: 

C = 0.50 for plates fusion welded to the 


inside of a vessel (or pipes and 
headers) as shown in Figs. U-4(f) and 
UG-34(f) and otherwise meeting the 
requirements for the respective types 
of fusion-welded vessels, including 
stress-relieving when required for the 
vessel, but omitting radiographic ex- 
amination, where the weld has a 
minimum throat dimension equal to 
two times the required thickness of a 
seamless shell, but not greater than 
the head thickness nor in any case 
less than 1.25 times the actual shell 
thickness, and where the weld is de- 
posited in a welding groove with the 
root of the weld at the inner face of 
the head, as shown in Figs. U-4(f) 
and UG-34(f). Beveling of the re- 
mainder of the head plate to an angle 
not exceeding 45 degrees is optional. 


MEcHANICAL ENGINEERING 


Case No. 1135 
(Special Ruling) 

Inquiry: May vessels for service at 
temperatures below —20 F under the 
requirements of Pars. U-140 to U-142 be 
constructed in part or whole of nickel 
steel castings complying with Specifica- 
tion SA-217, with the exception of 
chemistry which shall be as follows: 


Carbon, max. per cent 0.15 
Manganese, per cent 0.40 to 0.80 
Phosphorus, max. per 

cent 0.05 
Sulphur, max. per cent 0.06 
Silicon, max. per cent 0.60 
Nickel, per cent 3.00 to 4.00 


Properties as 


and with mechanical 
follows: 


Tensile str., min. psi 
Yield point, min. psi 
Elongation in 2 in., 
min. per cent 24 
Reduction in area, min 
per cent 35 


65,000 
40,000 


Reply: It is the opinion of the Com 
mittee that such castings will meet thc 
intent of the Code for low-temperature 
service. Design stresses up to a tem- 
perature of 650 F may be taken, the 
same as for Grade WC-2 of SA-217. 

The castings shall be in the normalized 
and drawn condition. 

Case No. 1139 
(Special Ruling) 

Inquiry: May various types of alloy 
steel bolting covered by SA-193, Grades 
BA, BB, and BC, be used under the ASME 
Boiler Construction Code for all sections? 

Reply: It is the opinion of the Com- 
mittee that pending revision of the Code 
to correct the editorial omission of SA- 
193, Grades BA, BB, and BC, from Table 
UG-23, 1950 edition, and Table U-2, 1949 
edition, these grades may be used with 
stresses as tabulated below. 

For metal temp not exceeding 
deg F 

—20 10650 700 750 

14950 13650 


Grade 
BA 16250 
BB 18750 17200 15650 
BC 20000 18400 16750 


When using these stresses for design 
under the 1949 edition, the values of S, 
and S§, shall not be increased by the multi- 
plier 1.25 as permitted in Table UA-9 
(1949 edition) 

Case No. 1140 
(Special Ruling) 

Inquiry: In view of the fact that no 

more revisions to the 1949 edition of Sec- 





DecemserR, 195] 


tion VIII are to be made, except indirectly 
by the issuance of Cases, may revisions to 
paragraphs of revised Section VIII (1950 
edition, additions thereto, and subse- 
quent editions) relating to types of con- 
struction and materials, be applied to 
paragraphs of the same intent in the 1949 
edition? 

Reply: It is the opinion of the Com- 
mittee that when revised Section VIII 
(1950 edition, additions, thereto, and 
subsequent editions) and the 1949 edition 
of Section VIII contain paragraphs of the 
same intent (but not necessarily of the 
same wording) relating to types of con- 
struction and materials, a revision to a 
paragraph of revised Section VIII (1950 
edition, additions thereto, and subse- 
quent editions) constitutes a revision of 
the corresponding paragraph of the 1949 
edition and may be so used. 

Casz No. 1141 
(Special Ruling) 

Inquiry: May steel produced to an SA 
specification in a foreign country be used 
in the construction of ASME Code boilers 
or pressure vessels? 

Reply: It is the opinion of the Com- 
mittee that an ASTM specification does 
not restrict the location of the steel mill 
producing the material. So long as all 
specification requirements are met as indi- 
cated by a certified mill test report and 
the evidence is satisfactory to the author- 
ized inspector that the steel was produced 
by an established and reputable steel mill 
to such specification, such steel may be 
used. 

If there is any doubt regarding the 
data presented, the authorized inspector 
may call for check tests as provided for 
in the specification. 

Material that can not be properly iden- 
tified may be qualified under Case No. 
1025 for plates and Case No. 1067 for pipe 
and tubes, for boilers. For pressure 
vessels, provisions are incorporated in 
Section VIII for such identification. 


Case No. 1144 
(Interpretation of Par. P-23(a)) 


Inquiry: May the revision to Par. P- 
23(a) as published in the August, 1951, 
issue of MecHanicat ENGINEERING be 
used? 

Reply: It is the opinion of the Com- 
mittee that the construction under the 
proposed addition to Par. P-23(a) given 
below will meet the intent of the Code: 

For boilers installed on the unit system 
(i.e. one boiler and one turbine or other 
prime mover) and provided with auto- 
matic combustion control equipment re 
sponsive to steam header pressure, the 


value of P for the steam piping shall be 
not less than the design throttle pressure 
plus 5 per cent, or not less than 85 per cent 
of the lowest pressure at which any drum 
safety valve is set to blow, whichever is 
greater, and the S§ value for the material 
used shall not exceed that permitted for 
the expected steam temperature at the 
superheater outlet. 


Cases Annulled 


The following includes recapitulation 
of all cases annulled since publication of 
the latest revision of ASME Boiler Code 
Interpretations, January 1, 1950. 


Case Nos. Based on Revision of Pars. 


824 ns 

935 Case No. 1074 

985 P-299, UA-19 and UA-46 
1017 e 
1026 +4 
1046 UW-28 
1050 _—~P-186(f) and Appendix A-73 
1051 s 
1059 
1061 
1065 is 
1067 UG-6(d) and UG-9 

1070 —— P-180(d), P-22 
1072. ~=— Table P-7 and Spec. SA-315 
1079 H-40 
1080 SA-299(e), Table Q5 
1084 P-257(b) 
1s. ® 
1086 . 
1089 P-318 
1099 — Section I, Appendix A-20(b) 
1101 P-242 
1102 P-301 
1103 Table P-7 
1104 UW-13 
1105_—~&P-112¢) 
1112 _—~P-186(c) 


P-311(b) 
* 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


As need arises, the Boiler Code Com- 

ittee entertains suggestions for re- 
vising its Codes. Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 


criticism. If and as finally approved by 
the ASME Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the annual ad- 
denda supplements to the Code. Trien- 
nially the addenda are incorporated into 
a new edition of the Code. 


* Occasion of annulment obsolescence not 
attributable to specific revisions. 
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In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. Simple changes are indi- 
cated directly. In the more involved re- 
visions added words are printed in sMaLL 
caprtats; deleted words are enclosed in 
brackets [ ]. 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y. 


Power Boilers 1949 


Tasies P-5 & P-7. Add to the allowable 
stress values given in Appendix 2 to “‘Re- 
visions’ in the August, 1951, issue of Ms- 
CHANICAL ENGINEERING, page 676, those given 
herewith in Appendix A. 

In the Austenitic Alloys section add a 
column for specifications and insert the follow- 
ing groups: 

As applying to the first two lines (for 18 
Cr 8 Ni material)—SA-213 Tp 304, SA-240 
Gr. S, SA-158 P8a and SA-182 F-8. 

As applying to the third line (for 18 Cr 
8 Ni Cb material)}—SA-213 Tp 347, SA-240 
Gr. C, SA-158 P8d, and SA-182 F8c. 

As applying to the fourth line (for 18 Cr 
8 Ni Ti material)—SA-213 Tp 321, SA-240 
Gr. T, SA-158 P8b, ard SA-182 F8r. 

As applying to the fifth and last line (for 
16 Cr. 13 Ni 3 Mo material }—SA-213 Tp 316, 
SA-240 Gr. M, and SA-182 F8m. 


Unfired Pressure Vessels 1950 


Taste UG-23. Make the following re- 
visions and additions to Table UG-23 as 
printed in Mecuanicat ENGINEERING, Septem- 
ber, 1951, pages 760 and 761: 


Under Plate Steels (Carbon Steels): Change 
*“*ASTM-A-7-50T” to “‘SA-7."" On the same 
line, under —20 to 650, change ‘'13800" to 
**12650."" On the line for SA-30 Flange, 
delete *(2)"’ under Notes. Change ‘“ASTM- 
A-113-50T"’ to “‘SA-113."" Change ‘‘ASTM- 
A-283-50T”’ to “‘SA-283"" for grades A, B, 
C,and D. On the line for grade D under —20 
to 650 change *13800"" to **12650."" 

Under Plate Steels (Low Alloy Steels): 
Change “’SA-294” to “‘SA-204"" for grade A. 

Under Pipes and Tubes (Seamless Low 
Alloy Steels): Opposite SA-158 grade P5b, 
under 1100, change ‘'2800"" to ‘'2500." 
Opposite SA-158 PSc, under 1100, change 
"4000" to ‘*2800."" Opposite SA-209 Tla, 
under 850, change *'13150"" to “*]3750."" 

Under Forgings (Carbon Steels): Opposite 
SA-105 I, under 750, change ‘12590"" to 
"12950." 

Under Forgings (Low Alloy Steels): Revise 
or add the three lines for SA-182 in Appendix 
B. 

Under Castings (Carbon Steels): Opposite 
SA-216 WCA, under 800, change ‘'19800"" to 
**10800."" 

Under Castings (Low Alloy Steels): Op- 
posite SA-217 C5 and SA-217 C12, under —20 
to 650, change “‘21600°' and ‘*22000,"" both 
to **22500."" 








APPENDIX A—ADDITIONAL ALLOWABLE STRESS VALUES FOR TABLES P-5 AND P-7 
For metal temperatures not exceeding deg F 


Material & Spec. Min —20 to 
Specification No. Grade ensile 650 750 800 goo 


PLATE STEELS 
Low Alloy Steels 
SA-203 d 65000 16250 13850 
70000 17500 14750 
7§000 18750 15650 


SA-225 70000 17$00 14750 
7§000 18750 15650 
FORGINGS 
Carbon Steel 
SA-105 60000 15000 12950 
70000 17500 6600 14750 


SA-181 15000 12950 
17500 14750 


SA-266 15000 12950 
17500 6600 14750 
18750 15650 


Material & Spec. Min 
Specification No. ensile : 850 


FORGINGS 
Low Alloy Steels 
SA-182 : C-Mo 17500 16900 15000 
1% Cr 5 Mo ‘ 16150 14850 14200 
5 Cr 5 Mo 17500 14500 13000 
g Cr 1Mo C 21200 17700 15400 
2!/, Ce 1 Mo 17500 17500 16000 
Material & 
Specification No. 
12750 $500 SA-182 F-1 
13100 7500 5000 2800 F-2 
11500 7300 $200 3300 2200 F-5 
13100 8500 $500 3300 2200 F-17 
14000 7800 5800 4200 3000 F-22 


goo C 1000 1100 1150 


APPENDIX B—REVISIONS AND ADDITIONS TO TABLE UG-23 
Spec. For metal temperatures not exceeding deg F 


Material and Min —20 to 
Specification No. Grade Tensile Notes 650 7 750 800 850 goo 9§0 1000 10§0 1100 1150 
FORGINGS 


Low Alloy Steels 
SA-182 7oooo (15) 16150 1§§00 14200 13100 11000 7500 5000 2800 


F-2 7 
SA-182 (11/, Cz-"/2 Mo) 70000 G5 ) 16150 1§§00 1§000 14400 13100 11000 7800 §§00 4000 
SA-182 F-17 100000 | (15) 21200 20000 17700 1§400 13100 10800 8500 §§00 3300 


BARS 
Carbon Steels 
SA-306 50 §0000 12500 
SA-306 55 55000 - 13750 
SA-306 60 60000 .  I§000 


APPENDIX C--TABLE UG-27 MAXIMUM ALLOWABLE STRESS VALUES IN TENSION FOR CARBON AND LOW ALLOY PIPE AND 
TUBES OF WELDED MANUFACTURE, IN POUNDS PER SQUARE INCH 


Joint efficiencies used for preparing this table are: 
Electric-Resistance Welded—85%, Lap Welded—80%, Butt Welded—60% 
Spec For metal temperatures not exceeding deg F 
Specification Min —20to 
Number Grade Weld Notes _ Tensile 650 750 800 850 goo 
SA-53 Steel Lap (x) 45000 gooo 8200 ss , 
SA-72 Wr. Iron 40000 8000 7300 
SA-72 Wr. Iron 40000 6000 5500 
SA-83 A (Steel) (45000) gooo 8200 
SA-83 B (Wr. Iron) (40000 ) 8000 7300 au : ; 
SA-135 A ) 48000 10200 g100 7900 6700 5500 3800 2150 
SA-135 B ) 60000 12750 11000 9200 7350 $500 3800 2150 
SA-178 d (3) (47000) = 10000 8950 7800 6650 $500 3800 2150 
SA-178 (40000) 8500 7750 ous tobe 243 oes ‘ 
SA-178 Cc sis. ) 60000 #12750 11000 g200 7350 5500 3800 2150 
SA-226 )@) (47000) 10000 8950 7800 6650 $500 3800 2150 
SA-250 Tl § 5000 11700 11700 11700 11450 11200 10650 8500 $300 
SA-250 Tla s 60000 12750 12750 12750 12250 11700 10650 8500 $300 
SA-250 TIb $3000 11250 11250 11250 ITO§0 10800 10650 8500 $300 





Notes: (1) These stress values permitted for open-hearth and electric-furnace steels only. 

(2) For service temperatures above 850 F it is recommended that killed steels containing not less than 0.10% residual silicon be used. 
Killed steels which have been deoxidized with large amounts of aluminum and rimmed steels may have creep and stress-rupture properties 
in the temperature range above 850 F, which are somewhat less than those on which the values in the above table are based. 


(3) Only (silicon) killed steel shall be used above goo F. 





Decemser, 1951 


Under Bolting (Carbon Steels): Opposite 
SA-261 BO, under 850, change ‘‘6875"’ to 
“*6900."" 

For Bars (Carbon Steels): Add the three 
lines for SA-306 as shown in Appendix B. 

Note (11) Add “‘specified’’ before ‘‘tensile 
strength"’ and ‘yield strength.” 

Note (15) Add the following materials 


Spec. Grade —2010400 500 600 650 
SA-182 (1!/, Cr.- 

1/, Mo.) 17500 
F17 25000 


Taste UG-27. Delete entire table and sub- 
stitute Appendix C. 

Taste UHA-23. Make the following re- 
visions and additions to left half of Table 
UHA-23 as printed in Mecnanicat ENGINEER- 
inG, September, 1951, page 762 

Under Plate Steels: Opposite the two lines 
for SA-167 grade 3, under Notes, delete 
“(2)."" Opposite the two lines for SA-167 
grade 10, under Notes, change the “‘(3)"’ to 
"(2)" and "'(4)"’ to ““G3)."" Opposite SA-167 
grade 11, under Notes, delete “*(2)."’ Insert 
the two lines for SA-240, grades B and O, from 
Appendix D. Opposite the three lines for 
SA-240 grades M and S, under Notes, delete 
“@." 

Under Pipes and Tubes (Seamless): Op- 
posite the two lines for SA-158 P8a, under 
Notes, delete ‘*(2)."’ Opposite the two lines 
for SA-213 TP 304, under Notes, delete “*(2)."’ 


17500 17500 16800 


SA-182 24000 22700 22000 


Opposite SA-213 TP 316, under Notes, delete 
““(2)."" Opposite the two lines for SA-213 
TP 310, under Notes, change **(3)"* to “(2)” 
and **(4)"* to “*(3).”” 

Under Pipes and Tubes (Welded): Opposite 
the two lines for SA-249 TP 304, under Notes, 
delete ‘‘(2)"' and change *(5)"’ to ‘’(4).” 
Insert the two lines for SA-249 TP 310 from 
Appendix D. 

Opposite SA-249 TP 321 and SA-249 TP 347, 
under Notes, change ‘‘(5)"’ to ‘‘(4)."" 

Opposite SA-249 TP 316, under Notes, 
delete *'(2)'’ and change ‘‘(5)”* to ‘*(4).”” 

Opposite SA-249 TP 317, under Notes, 
change “‘(5)"" to ‘’(4).” 

Under Pipes and Tubes (Forgings): Op- 
posite the two lines for SA-182 F8, under 
Notes, delete ‘‘(2)."" Opposite SA-182 F8m, 
under Notes, delete ‘’(2)."" Opposite SA-182 
F25, under 300, change ‘27750’ to ‘*23750."’ 

Under Pipes and Tubes: Inser. as a new 
subhead ‘‘Castings’” and follow with the 
three lines for SA-157 from Appendix D. 

Under Pipes and Tubes (Bolting): Substitute 
the three lines for SA-193 from Appendix D. 


Taste UHA-23. Make the following re- 
visions to right half of Table UHA-23 as 
printed in MecnantcaL ENGINEERING, Septem- 
ber, 1951, page 763: 

Under Plate Steels: Opposite SA-167-11, 
under 1100, change ‘‘12400"’ to ‘*10400."’ 
Insert the two lines for SA-240 B and O from 
Appendix D. 
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Under Pipes and Tubes (Welded ): Insert the 
two lines for SA-249 TP 310 from Appendix D. 

Under Pipes and Tubes: In Material and 
Specification column insert the subhead 
‘Forgings’’ between specifications for SA-249 
and SA-182. Opposite SA-182 F8t under 1300, 
change **3700" to **2700."’ 

Under Pipes and Tubes: Insert as a new sub- 
head ‘'Castings’’ and follow with the three 
lines for SA-157 from Appendix D. 

Under Pipes and Tubes (Bolting): Substi- 
tute the three lines for SA-193 from Appendix 
D. 


Under Notes at bottom of table on both 
pages (762 and 763), delete Note “‘(2)'’ and 
change "(3)" to “(2)," "(4)" to “G)," 
"(3)" eo "(4)," and "(6)" to “(5).” 


Announcement 


Parts UCI (Cast Iron) and UB (Brazing) for 
Section VIII (Code for Unfired Pressure 
Vessels) 1950 have been approved as parts of 
this section. 

Welding Qualifications 1949 

Tastg Q-5 Under “P’’ Number 5—'‘O" 
Number 1. Add: 

Spec. 

No. Grade Name 


SA-213  WC9 Chrome-molybdenum alloy 
steel castings. 


APPENDIX D—REVISIONS AND ADDITIONS TO TA BLE UHA-23 
(Left Half) as printed in Mecuanicat EncineerinG, September, 1951, page 762 


For metal temperatures not exceeding deg F 


600 


Spec. 
Min. 
Tensile Notes 


—20 to 


Material and 
100 


Specification No. 
PLATE STEELS 


Grade Type 200 300 400 500 650 700 750 


14600 
13400 


14300 
13000 


13900 
12450 


15100 
13950 


15650 
14400 


16300 
14700 


17500 
15000 


17500 
15000 


70000 


SA-240 
60000 


B sea 
SA-240 O 405 
PIPE & TUBES 
Welded 
14600 
14600 


14100 
14100 


14400 
14400 


21600 
14200 
11§00 


16000 
16000 


15050 
15050 


16000 
16000 


15500 
15500 


SA-249 15750 
SA-249 1§750 
CASTINGS 

20700 
14050 
11300 


22.900 
14350 
11700 


22500 
14600 
12200 


22500 
15600 
14250 


22500 
15000 
13100 


22500 
17§00 
17500 


22500 
16500 
1§700 


SA-157 
SA-157 
SA-157 





BOLTINGS 
16400 
11850 


8950 


15500 
11800 
8650 


17850 
12200 
10000 


17000 
11900 
9300 


18300 
12650 
10900 


18700 
13600 


12000 


16 rawr 20000 


321 and 347 15000 
304 15000 


19300 
15000 
13300 


SA-193 
SA-193 
SA-193 


(Right Half) as printed in Mecnanicat Enoingsrina, September, 1951, page 763 
Material and 
Specification No. 
PLATE STEELS 
SA-240, B 
SA-240, O 
PIPES & TUBES 
Welded 
S4A-249, FP310 
SA-249, TP310 
CASTINGS 
SA-157, C6 
SA-157, Cga 
SA-157, Cga 
BOLTING 
SA-193, B6é 
SA-193, B8 
SA-193, 304 


For metal temperatures not excluding deg F 
950 1000 10§0 1100 I1§0 1200 12§0 1300 1350 1400 1450 
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8300 
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12100 
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9600 
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11100 
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THE ENGINEERING PROFESSION 


News and Notes 





ECPD Meets in Boston 


Guidance and Training Featured at 19th 
Annual Meeting 


UIDANCE and Training were featured at 

the 19th annual meeting of the Engi- 
neers’ Council for Professional Development 
held at the Hotel Statler, Boston, Mass., Oct. 
19 and 20, 1951. A panel of guidance directors 
from the Boston area constituted the first of a 
series of similar sessions to be sponsored by the 
ECPD Guidance Committee in various parts of 
the country in connection with its recently 
formulated program. The Training Commit- 
tee, which made a well-remembered presenta- 
tion last year of its report “The First Five 
Years After Graduation,”’ put' on a panel to 
review the higif lights of the six-point pro- 
gram that was outlined in the report. The 


Education Committee submitted a report on ~ 


adequacy and standards of engineering educa- 
tion that deserves careful study and comment 
by educators and practicing engineers. Ad- 
dresses by Harold B. Richmond and James R. 
Killian, Jr., at the luncheons, and by Eugene 
W. O'Brien, at the annual dinner, further 
emphasized the importance of guidance and 
training. 


H. S. Rogers Re-Elected Chairman 


At the administrative session of the Council, 
held on Friday morning, Harry S. Rogers, 
president, Polytechnic Institute of Brooklyn, 
was re-elected chairman, and Lieut. Col. L. F 
Grant, field secretary, The Engineering Insti- 
tute of Canada, was re-elected vice-chairman. 
Secretary for the year 1951-1952 will be 
E. H. Robie, secretary AIME, and the assistant 
secretary will be C. E. Davies, secretary 
ASME. The Executive Committee will be 
composed of the foregoing officers and V. T. 
Boughton (ASCE), C. E. Lawall (AIME), 
G. R. Cowing (ASME), M. D. Hoover 

AIEE), W. J. W. Reid (EIC), H. T. Heald 

ASEE), C. G. Kirkbride (AIChE), and C. S 
Crouse (NCSBEE). 

Representatives of ASME on ECPD are 
Guy R. Cowing, William F. Ryan, and A. C 
Monteith. Chairman of ECPD Standing and 
Special Committees elected at the Boston 
meeting are: Guidance, B. G. A. Skrotski; 
Education, Thorndike Saville; Training, A. C. 
Monteith; Recognition, R. H. Barclay; 
Information, John Beall; Ethics, William F 
Ryan; and Student Development, Walter J 
S:eley 

ECPD Financial Statement 


At the administrative session of the Council 
on Friday morning the financial statement for 
1950-1951 and the report of the auditors were 


accepted. The financial statement showed a 
balance as of a year ago of $21,958.07, receipts 
during the year of $41,233.80, expenditures 
of $28,930.11, and a balance as of Sept. 30, 
1951, of $34,261.76. The balance sheer 
showed reserves of $47,859.76 which inclades 
the publications surplus (cash plus inventory) 
of $15,005 and monies received and earmarked 
for the Special Training Program of $8901. 
A budget for 1951-1952 was adopted. 


1952 Meeting to be Held in Chicago 


It was voted to hold the 20th annual meet- 
ing at the Hotel Sherman, Chicago, Ill, 
Sept. 11-12, 1952, in conjunction with the 
Centennial of the American Society of Civil 
Engineers. 


Accreditation Activities 


At a closed session of the Council the Educa- 
tion Committee rendered its report on ac- 
creditation of undergraduate engineering cur- 
ricula and programs of technical-institute type 
in the United States. By action of the Coun- 
cil, 25 curricula and 16 technical-institute 
programs were added to the accredited lists. 
With the publication of the complete ECPD 
report for 1950-1951 these newly accredited 
curricula and programs will be made public. 


Reports of ECPD Committees 


The reports of the standing and special 
committees and of the representatives of the 
constituent societies were available at the 
Boston meeting in preprint form. The essence 
of these reports will be found in the report of 
the chairman of ECPD, Harry S. Rogers, which 
is printed in this issue of Mecnanicat Enai- 
NEERING under the title ‘Service, Motivation, 
and Support."’ Because Dr. Roger's report is 
published in full, no attempt will be made here 
to present a summary of the committee reports. 


Harold B. Richmond 
Addresses Luncheon 


Dr. Rogers presided at the luncheon on 
Friday and introduced the speaker, Harold B. 
Richmond, chairman of the board, General 
Radio Company, Cambridge, Mass., whose 
topic was ‘Observations on Co-Operative 
Course Training as Viewed by a Manufac- 
turer."’ Graduates of co-operative courses are 
a full year ahead in industrial know-how over 
engineering graduates from conventional 
engineering courses, Mr. Richmond asserted. 
The reason for this advantage, he claimed, 
lies in the fact that such graduates are ‘‘house- 
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broken,"’ in so far as industry is concerned, 
by their part-time experience as employees 
during their college years. 

For successful operation of such type of 
engineering education, both the college and 
the employer must exercise intelligent super- 
vision. He had found that undergraduate co- 
operative students were likely to prefer a 
piece-rate job during their training period 
because of the higher income they could derive 
from it. Candidates for master’s degrees, 
however, were more interested in the experi- 
ence their co-operative courses afforded them. 

In summarizing his general conclusions, 
Mr. Richmond stated that graduate-course 
cO-Operative programs are better than under- 
graduate ones because of better planning. 
Employers should have well-organized pro- 
grams for all co-operative students. Better 
co-ordination should exist between the em- 
ployer and the college authorities. It might 
be necessary to establish some scholarship 
qualifications as requirements for under- 
graduates undertaking co-operative courses. 
The college should put its best man in charge 
of its co-operative program, one able to con- 
vince the manufacturer that the opportunity 
to participate in the program is beneficial to 
him. Constant communication between the 
college and the employer is essential to the 
success of the program. In his opinion the 
best job of student training is being done by 
the large companies. Although a manufac- 
turer may not be able to get the man he needs 
today, he concluded, the present is a good time 
to plan for the future when he will be able to 
get them. 


E. W. O’Brien Addresses Annual Dinner 


The annual dinner of the Council and its 
guests was held on Friday evening, and was pre- 
ceded by a reception. Lieut. Col. L. F. Grant, 
vice-chairman ECPD, and field secretary EIC, 
presided. He introduced past-chairmen of the 
Council, the presidents of participating so- 
cieties present, and representatives of local 
engineering societies. Dr. Rogers presented 
his 1951 report as chairman of the Council, 
“Service, Motivation, and Support,’ the 
text of which appears in this issue. In pre- 
senting the report, Dr. Rogers made frequent 
diversions from the printed text. 

Eugene W. O'Brien, vice-president, W. R. C. 
Smith Publishing Company, Atlanta, Ga., 
and past-president, ASME, spoke on the 
topic, “What Junior Engineers Find Impor- 
tant." Mr. O'Brien said that he had been 
carrying on a personal survey among young 
engineers as he met them in his travels, in an 
effort to find out what factors in their success 
and progress appealed to them as being most 
important. In analyzing the 428 replies he 
had received in the course of his inquiries, he 
found that he could group them into nine 
classifications. The most frequently men- 
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tioned factor Mr. O'Brien captioned as 
““people."" Next came the influences of 
“friendships and wives.'’ What was termed 
““personality’’ fell into third place, and 
“articulateness,"" ‘‘practical experience,” 
“basic engineering fundamentals,’ ‘‘loyalty 
to the job or company,"’ “‘planned objectives,” 
and “‘self-analysis"’ followed in the order 
named. Mr. O'Brien added that he had been 
impressed with the fact that ‘‘a fair number 
Cof the men interviewed) mentioned that they 
were engaged in some sort of civic or public 
activity, probably a higher percentage than 
would be found among engineers who have 
never quite lived up to their civic responsi- 
bilities."" In conclusion, he said that the 
college gave the young man the answer to 
the question, “‘What do I know?"’ but that 
success was dependent on such questions as 
‘How well do I express what I know? whom 
do I know? and how well do I know people?” 

J. P. H. Perry, past-chairman ECPD, moved 
the vote of thanks. 


J. R. Killian, Jr., Speaks at Luncheon 


L. Austin Wright, general secretary, The 
Engineering Institute of Canada, presided at 
the luncheon on Saturday at which James 
Rhyne Killian, Jr., president, Massachusetts 
Institute of Technology, spoke on Student 
Counseling in an Engineering School. Presi- 
dent Killian outlined some novel and interest- 
ing work being carried on in this field by his 
institution and among M.LT. alumni. 


Panel on Training 


At the 1950 ECPD annual meeting held at 
Cleveland, a high point of interest and enthusi- 
asm was the presentation of a six-point pro- 
gram of training to bridge the gap between 
college and industry by developing programs 
for the first five years after graduation. A 
voluminous report, prepared by the ECPD 
Training Committee, of which A. C. Monteith 
is chairman, was dramatically presented by 
the chairmen of subcommittees who had 
directed the six principal phases of the pro- 
posed plan. To implemeat the plan the Com- 
mittee recommended the employment of a field 
secretary or co-ordinator who would assist 
and advise communities in which the plan 
might be tried. It was estimated that the 
expense of this implementation would amount 
to $20,000 a year for a period of five years, in 
which time, it was felt, the value and prac- 
ticability of the plan could be demonstrated. 

Following the 1950 meeting, efforts to raise 
the needed funds, while partially effective, 
gave rise to a number of questions, as a result 
of which the Training Committee decided to 
make a further presentation at Boston. With 
H. N. Muller, Jr., secretary of the Training 
Committee, presiding, a panel of six speakers 
discussed various phases of the plan after Dr. 
Rogers sketched the history and present status 
of the committee's work. Mr. Muller spoke 
briefly on implementation of the six-point 
program, and introduced each member of the 
panel in turn. H.P. Hammond, dean emeritus, 
Pennsylvania State College, spoke con- 
vincingly of the great need for the proposed 
plan J. K. Walter, training supervisor, 
West Penn Power Company, covered the 
orientation and training phase; J. C. McKeon, 
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manager, university relations, Westinghouse 
Electric Corporation, showed how the plan 
afforded opportunities for continued educa- 
tion; K. B. McEachron, Jr., manager, tech- 
nical education division, General Electric 
Company, stressed the need for integrating 
the young graduate and his family into the 
life of the community in which his job was 
located. C. S. Crouse, head, department of 
mining and metallurgical engineering, Univer- 
sity of Kentucky, spoke on professional 
registration, and F. N. Entwisle, testing and 
guidance division, Newark College of Engi- 
neering, on the importance to young men of 
self-appraisal. 

A general discussion followed the formal 
presentations by members of the panel. Col. 
L. F. Grant reported si{ccessful initiation of 
the plan on a modest scale in Canada. Dr. 
Rogers reverted to the need to implement the 
program and made it very clear that the prob- 
lem of implementation is a problem of money. 
He urged engineers present to locate in their 
communities companies who would be willing 
to provide at least $1000 each per year for a 
period: of five years so that a demonstration 
of the practicability and value of the plan 
could be made. 

Dr. Rogers then introduced S. C. Hollister, 
dean, college of engineering, Cornell Univer- 
sity, who presented the report of a special 
committee on Adequacy and Standards of 
Engineering Curricula. This report, mention 
of which will be found in the chairman's 
report, pages 989-991 of this issue, will be 
published in Mecuanicat ENGINEERING at a 
later date. 


Panel on Guidance 


The session on Saturday morning was 
devoted to the work of the Guidance Com- 
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mittee. Dr. Rogers presented a brief résumé 
of ECPD's interest in guidance, recalling the 
work carried on in the field of the pre-engineer- 
ing inventory and aptitude testing. He then 
turned the session over to Willis F. Thompson, 
chairman of the Guidance Committee, vice- 
president, Westcott and Mapes, Inc., New 
Haven, Conn., vice-president-elect ASME, who 
outlined the Committee's current program 
in a paper entitled, ““Wanted—Engineers.”’ 
A brief résumé of this program will be found 
in Dr. Roger's report, pages 998-999 of this 
issue; the text of Mr. Thompson's paper 
will be found on pages 989-991. 

Ernest Hartford, executive assistatit secre- 
tary ASME and secretary of the Guidance 
Committee, outlined what the Guidance Com- 
mittee hoped to accomplish by the program 
which was to follow his talk, a panel dis- 
cussion of the high school's point of view on 
guidance. Members of the panel were: 
Frederick A. Small, principal, School De- 
partment, Norwell, Mass.; Thomas D. Ginn, 
director of vocational guidance, Boston School 
Committee; and Aaron Fink, guidance 
director, School Department, Stoughton, 
Mass. All these speakers gave objective and 
stimulating accounts of the work carried on 
by them, with comments on the Guidance 
Committee's program and organization and 
practical suggestions from the viewpoint of 
the high school. A lively discussion had to 
be cut off because of lack of time. 


Committee Reports 


The afternoon session was devoted to 
presentation of reports of the Education, 
Recognition, Information, Ethics, and Unity 
Committees and to the reports of the con- 
stituent organizations. Resolutions of thanks 
were presented and adopted.—G. A. S. 


Engineering and Scientific Manpower 
Programs Planned for AAAS Meeting, 
Philadelphia, Dec. 28-30 


B foe sessions devoted to scientific 
manpower will be featured at the 1951 
meeting of the American Association for 
the Advancement of Science to be held at 
Philadelphia late in December. ASME is 
represented on Section M, Engineering, of 
AAAS. 

The conference, which consists of three 
sessions to be held at che Bellevue Stratford 
Hotel on Friday, Saturday, and Sunday morn- 
ings, Dec. 28, 29, and 30, has been planned by 
a program committee consisting of Ralph M. 
Hogan, chairman, Manpower Branch, Human 
Resources Division, Office of Naval Research; 
John A. Nagay, secretary, Manpower Branch, 
Human Resources Division, Office of Naval 
Research; T. A. Marshall, Jr., Engineering 
Manpower Commission of Engineers Joint 
Council; and M. H. Trytten, Office of 
Scientific Personnel, National Research 
Council. 

The purpose of the conference is to bring 
before AAAS “‘some crucial problems in- 
volving scientific manpo~: in the fields of 


physical, biological, engineering, and social 
sciences." 

Jointly sponsoring the conference are the 
Engineers’ Club of Philadelphia, Engineers 
Joint Council, Sections I, K, and M of AAAS, 
and the AAAS Co-operative Committee on the 
Teaching of Science and Mathematics. The 
program follows: 


Topic: Supply and Demand 


9:30 a.m., Friday, Dec. 28, 1951, Bur- 
gundy Room, Bellevue-Stratford Hotel, 
M. H. Trytten, presiding. 
Opening remarks, R. M. Hogan. 
Scientific Manpower Behind the Iron 
Curtain, by D. Rodnick. 
Support of Graduate Student Training, 
by H. C. Kelly. 
Scientists and Engineers and Evaluation 
of America’s Resources and Require- 
ments, by J. F. Hilliard. 

(Continued on page 1032) 
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High Lights of Supply and Demand for 
Social Scientists, by E. Sibley 
Topic: Postbaccalaureate Training 


9:30 a.m., Saturday, Dec. 29, 1951, Bur- 
gundy Room, Bellevue-Stratford Hotel, 
George B. Thom, presiding 

Inservice Training of Engineers and 
Scientists in Industry, by G. K/ess 
Inservice Training of Engineers and 
Scientists in Government, by WW’. G. Torpey 
The Role of the Graduate School in the 
Development of Human Resources, 
by H. E. Longendecker 


Topic: Selection Techniques: 
Psychological Background 

9:30 a.m., Sunday, Dec. 30, 1951, Bur- 
gundy Room, Bellevue-Stratford Hotel, 
Dael Wolfle, presiding 
Use of the Selective-Service College 
Qualification Test in the Deferment of 
Students, by H. Chauncey. 
The Effectiveness of a Selection Program 
for Scientists, by C. J. Lapp. 
Measuring Research Effectiveness, by / 
C. Flanagan 


Arc-Welding Competition 
Announced 


HE Lincoln Arc Welding Foundation 

recently announced plans for the fifth 
annual competition of its Engineering Under- 
graduate Award and Scholarship Program. 
The competition is open to all registered 
undergraduate engineers. 

Sixty-three awards ranging from $1000 to $25 
will be given for the best papers on arc-weld- 
ing applications in the design of machines or 
structures, separate components of machines 
or structures, and welding research and main- 
tenance projects. In addition, scholarship 
funds totaling $1750 will be awarded. 

Closing date of the competition is May 31, 
1952. For rules, write to The James F. 
Lincoln Arc Welding Foundation, Cleveland 
17, Ohio 


ASCE Organizes Mechanics 
Division 


HE American Society of Civil Engineers 
has created a technical division to develop 
studies and research in mechanics pertaining 
to civil-engineering problems and to promote 
co-ordination and co-operation with other 
technical groups 
Linton E. Grinter, dean, graduate school, 
Illinois Institute of Technology, Chicago, Ill., 
is chairman of the technical group which is 
called the Engineering Mechanics Division 
Clayton Oliver Dohrenwend, research engineer, 
department of mechanics, Rensselaer Polytech- 
nic Institute, Troy, N. Y., is secretary 
Both men are members of The American 
Society of Mechanical Engineers and are well 
known for their work in the ASME Applied 
Mechanics Division. 
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HOWARD COONLEY MEDAL GOES TO HERBERT HOOVER 
(Ex-President Herbert Hoover is cited for the Howard Coonley Medal of the American Stand- 
ards Association by Thomas D. Jolly (right), retiring president of ASA. Looking on is Robert 


E. Wilson who present 


ed Mr. Hoover at the ceremonies.) 


Herbert Hoover Receives the 
Howard Coonley Medal 


First Award of Standards Medal Presented to 
Paul G. Agnew 


ERBERT HOOVER, 30th president of 

the United States, was awarded the 
Howard Coonley Medai at the annual meeting 
luncheon of the American Standards Associa- 
tion at the Waldorf-Astoria Hotel in New 
York, N. Y., on Oct. 24, 1951. He was cited 
specifically for his work in national standardi- 
zation projects when he was Secretary of 
Commerce in the 1920's, and for the importance 
he placed on administrative standards in the 
Hoover Commission Report for government 
reorganization issued in 1949. Mr. Hoover is 
an Honorary Member of ASME. 


Mr. Hoover Pays Tribute to Benefits of 
Standardization 


In his acceptance remarks Mr. Hoover paid 
a remarkable tribute to the benefits of stand- 
ardization, when he declared that standards 
are at the base of all mass production. They 
make possible more continuous employment 
by manufacture for stock instead of depend- 
ence upon immediate and specialized orders. 
They have made it possible to conduct this 
fabulous productive machine with the least 
amount of spare parts and inventories in the 
hands of the consumer industries. They have 
sharpened competition. They have cheapened 
the cost of production in millions of directions, 
he said. Thus they have been a factor in our 
rising living standards. They have enabled 
thousands of different articles to be placed 
within the reach of everybody. They do not 
impose uniformity on the individual, because 
they make available to him an infinite variety 
of additions to his living. 

Mr. Hoover was presented for the award by 


Dr. Robert E. Wilson, chairman of the Stand- 
ard Oil Comnany (Indiana). 


Standards Medal to P. G. Agnew 


In recognition of service in the development 
of voluntary standards, the First Award of 
the Standards Medal was presented to Paul 
Gough Agnew for his long service and leader- 
ship in the cause of standards which began 
with the modern standards movement in 
America. ,Called from the National Bureau 
of Standards to serve as secretary and first 
executive officer of the American Engineering 
Standards Committee, later renamed the 
American Standards Association, he guided 
its growth, built its staff and its membership, 
and steered its work for nearly 30 years. 
Possessed of a world-wide view, he played a 
leading part in the international standards 
movement which resulted successfully in the 
formation of today's International Organiza- 
tion for Standardization. 

Mr. Agnew was presented for the award by 
Roger E. Gay, president, Bristol Brass Com- 
pany, Bristol, Conn. 


New ASA Officers Elected 


It was also announced at the luncheon that 
Mr. Gay had been elected president of the 
American Standards Association to succeed 
Thomas D. Jolly, vice-president, Aluminum 
Company of America, Pittsburgh, Pa., retiring 
after his third term in office. 

Edward T. Gushee, vice-president, The 
Detroit Edison Company, Detroit, Mich., was 
elected vice-president of the Association. 

Mr. Jolly presided over the luncheon. 
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ASME to Cosponsor Sessions 
on Artificial Limbs 
at AAAS Meeting 


EMBERS of the medical and engineering 
professions will participate in two 
sessions during the 1951 annual meeting of the 
American Association for the Advancement of 
Science to discuss design and technology of 
artificial limbs. The sessions will be co- 
sponsored by The American Soctety of Me- 
chanical Engineers and will be held on Thurs- 
day, December 27, in Room 200, Municipal 
Auditorium, Philadelphia, Pa. 
The followicg papers will be presented: 


Morning Session 


in Engineering Approach to Hydraulic Legs, by 
E eae ‘agner, consulting engineer, San Marino, 


Evaluation and Testing, by Sidney Fishman, 
assistant project director, Prosthetic Devices 
Study, New York University, New York, N. Y 
Techniques for Testing Legs, by Alan Nathan. 
research assistant, Prosthetic Devices Study, 
New York University, New York, N. Y., and 
Burton Walder, electronics scientist, Prosthetic 
and Sensory Aids Service, Veterans Adminis 
tration. 

Alignment Principles, by Chester C. Haddan, 
president, American Board for Certification of the 
Prosthetic and Orthopedic Appliance Industry, 
Inc., and William Tosberg, orthopedic technolo- 
gist, Prosthetic Testing and Development Lab- 
oratory, Veterans Administration. 


Afternoon Session 

Functional Requirements of Artificial Arms and 
Terminal Devices, by Lieut. Col. Maurice 
Fletcher, MSC, USA, director, Army Prosthetics 
Research Laboratory, Forest Glen, Md. 
A Skinlike Plastic Glove—A Union of Chemistry» 
Art, and Technology, by Fred Leonard, chief: 
plastics development branch, Army Prosthetics 
Research Laboratory, Forest Glen, Md. 
aq st eo marnewing, by Col. August 

pittler, MC, USA, Walter Reed Hospital, 
Washtagtos, D.C. 
Future Research in Prosthetics, by Eugene F 
Murphy, assistant director of research, Pros- 
thetic and Sensory Aids Service, Veterans Admin- 
istration. 


Motion-picture films and demonstrations of 
artificial limbs will aid several of the authors 
in the presentation of their subjects. 

Dr. Eugene F. Murphy, assistant director of 
research, Prosthetic and Sensory Aids Service, 
New York, N. Y., is chairman of the AAAS 
Section ‘‘M"’ committee in charge of the pro- 
gram. 

Frank D. Carvin, Mem. ASME, is secretary 
of the Section “‘M”’ Erzineering of the AAAS. 


Honored by the Society 
for the Advancement of 
Management 


HE Society for the Advancement of Manage- 
ment held its Annual Fall Conference on 
Productivity, Cost Reduction, and Human 
Relations Nov. 1 and 2, 1951, at che Hotel 
Statler, New York, N. Y 
The conference included 26 sessions on pro- 
ductivity, cost reduction, and human relations. 
Presentation of the Emerson Trophy Award 
to the most outstanding SAM chapter for the 
past year and Membership Key Award pres- 
entations were made at the Thursday lunch 
con meeting. 
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The outstanding Human Relations Award 
for 1951 was presented to Glenn L. Gardiner, 
vice-president of Forstmann Woolen Com- 
pany, Passaic, N. J., editor of Management In- 
formation, past-president of the New Jersey 
State Chamber of Commerce, associate mem- 
ber, National War Labor Board, World War 
II, and one of the guest speakers for the 
evening. The Frederick Winslow Taylor Key 
for 1951, the highest award bestowed by 
American Management, was awarded to Dean 
Donald K. David, Harvard University, 
Graduate School of Business Administration, 
Boston, Mass., and a director of R. H. Macy 
and Company, Inc., General Electric Company, 
Ford Motor Company, and the First National 
Bank of the City of New York. He was also 
a guest speaker at the banquet. 
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People 


inauguration at Stevens 


WILLIS H. TAYLOR, JR., chairman of 
the board of trustees, Stevens Insticute of 
Technology, hands the college charter to the 
new president, Dr. Jess Harrison Davis, Mem. 
ASME, at inauguration ceremonies, Oct. 12, 
1951. James M. Todd, past-president ASME, 
represented the Society at the inauguration. 


CHARLES H. JENNINGS, engineering 
manager, welding department, Westinghouse 
Electric. Corporation, Pittsburgh, Pa., was 
elected president for 1951-1952 of the Ameri- 
can Welding Society recently. 


WALTER H. BRUCKNER, research as- 
sociate professor of metallurgical engineering, 
University of Illinois, was honored with the 
1951 Lincoln Gold Medal of the American 
Welding Society at its annual meeting re- 
cently. Mr. Bruckner was the author of a 
paper judged to be the ‘‘greatest contribution 
to the advancement and use of welding for the 
year.” 

WALTER L. SEELBACH, president, Superior 


Foundry, Inc., Cleveland, Ohio, was given 
the Gold Medal Award of the Gray Iron 
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Founders’ Society at its 23rd annual meeting 
in Chicago recently. He was honored for 
his ‘outstanding contribution of leadership 
and unselfish service to the society and to the 
gtay-iron industry generally." 


ERNEST SZEKELY, Mem. ASME, presi- 
dent, Bayley Blower Company, Milwaukee, 
Wis., has been nominated for president of 
The American Society of Heating and Ven- 
tilating Engineers in 1952. 


CHALMER GATLIN KIRKBRIDE, vice- 
president and director, Houdry Process Cor- 
poration, has been chosen to receive the 1951 
Professional Progress Award in Chemical 
Engineering, sponsored by the Celanese Cor- 
poration of America. The award, which is 
administered by the American Institute of 
Chemical Engineers, carries with it a prize of 
$1000 and will be presented at the AIChE 
Annual Meeting in December. 


WILLIAM A. PEARL, director, Washing- 
ton State Institute of Technology, and chair- 
man, Department of Mechanical Engineering, 
Washington State College, Pullman, Wash., 
has been appointed acting president, Washing- 
ton State College, by the Board of Regents 
Dr. Pearl is secretary of ASME Region VII 
and served on the 1951 Nominating Committee. 


WALKER L. CISLER, executive vice- 
president, The Detroit Edison Company, 
Detroit, Mich., represented ASME as Honor- 
ary Vice-President at the inauguration of 
Dr. Harlan A. Hatcher as eighth president of 
the University of Michigan, Ann Arbor, 
Mich., Nov. 27, 1951. 


JAMES N. GOODIER, Mem. ASME, pro- 
fessor, applied mechanics, Stanford University, 
recently was appointed Visiting Lecturer at 
Harvard University in the Division of Applied 
Science for the first half of 1951-1952. 


ARTHUR KANTROWITZ, professor, aero- 
nautical engineering, and engineering physics, 
Cornell University, will be Visiting Lecturer 
in the same division of the University for the 
second half of the year. 


Columbia University 
to Raise Funds for 
Engineering Center 


ERBERT HOOVER, former President of 

the United States, Dr. Irving Langmuir, 
Nobel Prize winner, and other prominent persons 
spoke at a recent dinner in New York, N. Y., 
marking the opening of a $22,150,000 drive 
for a proposed new engineering center to be 
established at Columbia University, New 
York, N. Y. Plans for the new engineering 
center were announced by Dr. John R. Dun- 
ning, dean of engineering, acting on behalf of 
General Dwight D. Eisenhower, the univer- 
sity’s president, now on leave to the Army. 
In a message from General Eisenhower, read 
to the 400 persons present, the General strongly 
supported the new center. A Columbia Uni- 
versity Engineering Center Development Fund 
has been set up to seek financial aid for the 
project. 
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President of EIC and ASME Sign 
Agreement of Co-Operation 


O* October 26, 1951, at ASME Head- 
quarters in New York, Ira P. Macnab, 
president of The Engineering Institute of 
Canada, and J. Calvin Brown, president of 
The American Society of Mechanical Engi- 
neers, signed an agreement of co-operation 
between the two societies. The text of the 
agreement follows: 


Agreement of Co-Operation 
Between 
The Engineering Institute of Canada 
and 
The American Society of 
Mechanical Engineers 


By this agreement, the Councils of The 
American Society of Mechanical Engineers 
and of The Engineering Institute of Canada, 
pledge continuing mutual co-operation, and 
establish an agency to be known as the 
ASME-EIC International Council for fostering 
such co-operation. 

This agreement supersedes the previous 
agreement adopted in 1943, and as amended 
in 1945 and 1948 
The International Council 

Each society shall appoint four representa- 
tives, one if possible from the current member- 
ship of each governing body, to constitute a 
continuing ASME-EIC International Council 
which shall select its chairman and secretary 
and shall meet at least annually 


Suggested Avenues of Co-Operation 
The following shall guide but not limit the 
International Council in its future work 


(1) Meetings 

To facilitate the interchange of experience 
between members of the two societies, the 
International Council will explore all oppor- 
tunities for useful joint meetings and further 
the participation of members of each society 
in meetings of the other. 


(2) Member Organizations 

(4) Each society will continue to encourage 
co-operation through joint meetings and other 
activities between neighboring ASME Sections 
and EIC Branches. The International Council 
will review such activities and make sug- 
gestions. 

(6) The International Council will review 
proposals for the establishment of organiza- 
tions of one society in the field of influence 
of the other and seck agreement between the 
two societies as to the solution in the best 
interest of the professions of the two nations, 


after consulting the engineers in the locality 
of the proposed organizations. 


(3) Student Organizations 

(4) Each society will continue to encourage 
co-operation, through joint meetings and other 
activities, between neighboring ASME Student 
Branches and EIC Student Sections. The 
International Council will review such 
activities and make suggestions. 

(6) The International Council will review 
proposals for the establishment of organiza- 
tions of one society in the field of influence 
of the other and seek agreement between the 
two societies as to the solution in the best 
interest of the professions of the two nations, 
after consulting the engineers in the locality 
of the proposed organization. 


(4) Secretary Membership 
- Each organization shall elect the secretary 
of the other to membership without dues. 


(5S) Membership Privileges 

The International Council will develop 
plans for interchange of membership privileges 
with a combined rate of dues. 


(6) Technical and Program-Making Activities 

The International Council will review an- 
nually the plans and programs of the technical 
and program-making activities of each or- 
ganization and make recommendation for 
(4) broadening the activities of one so that 
they may be of greater value to the members 
of the other, (6) participation by members of 
one in those activities of the other which 
may be useful to either or both, and (c) joint 
projects that may be mutual to the engineers 
of Canada and the United States. 

Recorded Agreements 

I Representative of ASME on EIC Councsl 

A By-Law of The Engineering Institute of 
Canada provides that organizations having a 
co-operative agreement with the Institute may 
appoint a representative to the Council of the 
the Institute. Such representative must be a 
member of both organizations. 

On January 24, 1947, ASME Council author- 
ized such an appointment. 


II Attendance at Meetings 

Members of each organization enjoy the 
privileges of attendance at meetings of the 
other on the same basis. (Approved: EIC 
December 11, 1948—-ASME January 27, 1949) 

Student members of each organization enjoy 
the privilege of attendance at meetings of the 
other on the same basis as student members of 
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the other. (Approved ASME September 20, 
1950—EIC November 18, 1950) 


III Transfer of Students to Junior 

ASME has incorporated the list of Cenadicn 
engineering schools as a part of the ASME 
list of approved schools and graduates of 
these schools who were Student Members of 
EIC will be admitted to Junior Membership 
in ASME under the same procedures that 
govern the transfer of graduates who were 
Student Members of ASME. 

EIC will admit to Junior Membership 
graduates who were Student Members of 
ASME under the same procedures that govern 
the transfer of graduates who were Student 
Members of EIC. 


IV Special Student Rates for Society Journals 

ASME has authorized a bulk rate of $3.50 
(plus postage) per annum for Mecwanicat 
Enorngerinc to students in Canadian En- 
gineering Schools where EIC has student 
members but where ASME does not have 
Student Branches. 

EIC has authorized a rate of $2.00 per 
annum for the Engéneering Journal to ASME 
Student Members. 

J. Calvin Brown (signed) 


President, The American 
Society of Mechanical 
Engineers 
Ira P. Macnab (signed) 


President, The Engineer- 
ing Institute of Canada, 
October 26, 1951 


Ballot on Amendments 
to the Constitution 


A ~ by the tellers, A. D. 
Blake, H. Byrne, and H. Carlson, 
letter ballots pedo from members of The 
American Society of Mechanical Engineers on 
Amendments to the Constitution were counted 
on November §, 1951, with the following re- 
sults. 

For . Against 

1 Indemnification Provi- 
ae 

(Addition of Section 
6 to Article C6) 

2 Appointment of Assist- 
ant Secretaries and 
Assistant Treasurers. 

(Change in Article 
C8, Section 2) 
The total number of ballots cast was 
11,779; of these 184 were defective; 2, 
no vote on (1). 


11205 388 


10863 732 
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AT THE ASME-AIME 14TH ANNUAL FUELS CONFERENCE HELD AT ROANOKE, VA., 
oct. 11-12, 1951 
(Left to right: Charles T. Holland, general chairman, 1951 Joint Fuels Conferehce; Carl E. Miller, 
chairman, Fuels Division, ASME; Carroll A. Garner, chairman, Coal Division, AIME; and Fred 
K. Prosser, co-chairman, 1951 Joint Fuels Conference 


Attendance High at 14th Joint Fuels 
Conference Held in Roanoke, Va. 


HE Fourteenth Joint Fuels Conference 

sponsored by the Coal Division of the 
American Institute of Mining and Metallurgi- 
cal Engineers and the Fuels Division of The 
American Society of Mechanical Engineers was 
held at the Roanoke Hotel, Roanoke, Va., Oct 
11-12, 1951. The two-day meeting attracted 
an attendance of some 300 engineers and coal- 
company executives who participated in a 
program of four technical sessions, a luncheon, 
and a banquet. 

Among the topics that 
audiences and animated discussion were the 
desliming of fine fuels, the bettering of fuel and 
equipment consulting services for small steam- 
generating plants, the changing characteris 
tics of storage coal, problems of air pollution 
from gob piles, the filter-cake size consist, and 
moisture relationships of the various coals 


attracted large 


Coal Praised as Locomotive Fuel 


At the luncheon on Oct. 11, R. H. Smith, 
president, Norfolk and Western Railway Com- 
pany, praised the much maligned coal-burning 
locomotive as the most economical and reliable 
prime mover whose record cannot be bettered 
by any other existing type of railroad power 
Mr. Smith also gave figures to support his 
assertions 

A study of 23 principal railroads in this 
country, Mr. Smith said, showed that his com- 
pany’s 64,766 gross-ton-miles per train hour in 
1950 surpassed all the country's 22 railroads for 
that year. In 1951 his company expects to 
better its own figures and will again top the 
country's 22 railroads, Mr. Smith declared. 

Gross-ton-miles per train hour is generally 
accepted by railroad people as the best measure 
of all-round freight operating efficiency. It is 
the total tonnage handled, multiplied by the 
miles hauled, and divided by the total road 
train-hours. The Norfolk & Western is the 
largest American railroad, in fact the only 
American railroad of any substantial size, 
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which uses coal exclusively as a fuel for its loco- 
motives. 

As further “proof of what can be done with 
the modern coal-burning locomotive,’’ Mr 
Smith said, the same study revealed that his 
road's CT ratio in 1950 was lower than that of 
any of the other 22 railroads. The CT ratio isa 
yardstick for measuring operating efficiency 
expressed in actual money value. It is that 
portion of each dollar of gross revenue ex- 
pended for labor and supplies in conducting 
transportation. 

The Norfolk & Western head said this was 
achieved despite lower average freight revenue 
per ton-mile than the other 22 railroads. Fig 
ures for operating results so far this year indi 
cate the N & W will maintain this position in 
1951, he said. 

Mr. Smith said the present activities of his 
company in developing other types of coal- 
burning locomotive stem from its realization 
that the conventional steam locomotive boiler 
has just about reached its limit in boiler pres- 
sure and cannot go appreciably higher. Bar- 
ring unforeseen difficulties, it expects to have a 
coal-burning steam turbine, electric-drive 
locomotive undergoing road tests on its line 
before the end of 1952. 

Plans for this locomotive were developed 
together with the Babcock & Wilcox Com- 
pany, Westinghouse, and Baldwin Locomotive. 
Preliminary tests have been completed and 
construction has begun. The locomotive will 
utilize a water-tube boiler carrying 600 psi 
boiler pressure (considerably more than double 
ordinary locomotive boiler pressure) at 900 F 
steam temperature. 


A. R. Mumford Honored 


Albert R. Mumford, past vice-president 
ASME, and research engineer for Combustion 
Engineering-Superheater, Inc., received the 
Percy Nicholls Award at a ceremony at the 
banquet on Thursday. The presentation was 
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made by A. W. Thorson, supervising engineer 
of United Engineers and Constructors Inc. 

The award hoaors Mr. Mumford for his con- 
tributions to important advances in utilization 
of fuels through his research work on the com- 
bustion of coal, heat transfer, and circulation 
in steam generators. Mr. Mumford has also 
directed the work of the ASME Special Re- 
search Committee on Furnace Performance 
Factors, the reports of which form an im- 
portant contribution to engineering literature 
on heat absorption by boiler furnaces. 

A graduate of the Massachusetts Institute of 
Technology in 1918, Mr. Mumford spent four 
years as assistant fuels engineer of the U. S. 
Bureau of Mines, followed by over fifteen years 
as research and design engineer with the New 
York Steam Corporation. From 1938 to 1942 
he served as assistant director of research with 
the Consolidated Edison Company of New 
York, and then joined the research depart- 
ment of Combustion Engineering. 


Active in ASME Committee Work 


Mr. Mumford has long been active in com- 
mittee work of The American Society of 
Mechanical Engineers, the National District 
Heating Association, the American Society 
of Heating and Ventilating Engineers, and the 
American Society for Testing Materials. He 
served as vice-president of the ASME from 
1946 to 1950. Over the years he has con- 
tributed many valuable articles to technical 
publications in the steam-power field. 


A. R. MUMFORD 
(1951 recipient of the Percy Nicholls Award, 
presented annually by the Coal Division of 
the American Institute of Mining and Metal- 
lurgical Engineers and the Fuels Division of 
The American Society of Mechanical Engi- 
neers. ) 


Following the presentation of the Percy 
Nicholls Award, Walter S. Newman, president, 
Virginia Polytechnic Institute, spoke on ‘The 
Importance of Education to the Coal Industry 
in America." . 

An interesting program consisting of a 
bridge-canasta party, a tea, a luncheon, and 
visits to the Natural Bridge of Virginia and 
the campuses of the Virginia Military Insti- 
tute and Washington and Lee University added 
to the pleasure of wives of delegates to the con- 
ference. 
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Actions of the ASME Executive Committee 
At a Meeting in New York, N. Y., Held on Oct. 26, 1951 


MEETING of the Executive Committee 
of The American Society of Mechanical 
Engineers was held in the rooms of the Society, 
Engineering Societies Building, New York, 
N. Y., on Oct. 26, 1951. The following per- 
sons were present: J. Calvin Brown, presi- 
dent, and chairman of the Committee; F. M. 
Gunby, vice-chairman; and A. C. Pasini; 
members of the Committee: R. J. S. Pigott, 
president-elect; E. J. Kates, assistant-treas- 
urer; H. R. Kessler, vice-president; H. E. 
Martin, director at large; H. E. Whitaker, 
chairman, Finance Committee; W. P. 
Saunier, chairman, Organization Committee; 
Ernest Hartford, executive assistant secretary; 
Frances Selig, assistant to the secretary; and 
A. R. Mumford, member, Special Committee 
on Society Policy 
The following actions of the Committee are 
of general interest: 


Members of ASME Staff 


Sincere appreciation of loyal and faithful 
services was expressed. to Ernest Hartford 
(40 years), Jean A. Brown (35 years), 
Ivah L. Martin (30 years), and Louisa C. Call 
and Ricky Hoffman (25 years) 


Development Fund 


Authorization was voted by the Council in 
1950 to build up the Development Fund es- 
tablished in 1945, and James D. Cunningham 
and R. H. Bacon have undertaken to do so. 
The Executive Committee authorized Messrs. 
Cunningham and Bacon to proceed and ap- 
proved an expenditure of $5000 for that pur- 
pose 


Dues for Members in Other Countries 


Continuance of Society policy on payment 
of dues by members in other countries was 
voted. Members residing in Canada may pay 
dues in Canadian currency if 1951-1952 dues 
are paid on or before Dec. 1, 1951; in U. S. 
dollars or equivalent if paid after chat date. 
Members in foreign countries (Canada ex- 
cepted) are required to pay dues in U. S. dol 
lars. If such payment becomes excessive, a 
member may, on request, be placed on a sus- 
pended-dues list without service from the So- 
ciety. A young foreign student engineer, in 
this country for one year, may pay student 
member dues and receive Mecnanicat Enot- 
NEERING and attend meetings. 


Members in the Armed Forces 


A revised Policy for Members in the Armed 
Services was approved. Copies of this policy 
may be obtained from the Secretary. 


Dues-Exempt Members 


It was reported thac 152 members of the 
Society’ became dues-exempt members in 
1951 because they had paid dues for 35 years, 
or had reached the age of 70 years and had 
paid dues for 30 years. 


Committee on Society Policy 


On Jan. 23, 1951, the Executive Committee 


authorized a Special Committee on Society 
Policy to report to the Council, after reviewing 
the Society's objectives and organization, 
what changes, if any, in objectives and -or- 
ganization need be made for better service to 
members. The committee consists of E. G. 
Bailey, chairman, H. V. Coes, A. R. Mumford, 
F. M. Gunby, and A. L. Penniman, Jr. The 
report of the committee was presented by Mr. 
Mumford and was accepted in principle. 
Copies have been sent to members of the Coun- 
cil for discussion at the 1951 Annual Meeting. 
The Executive Committee voted to establish 
the Committee on Society Policy as a con 
tinuing committee. 


Research Committee 


On recommendation of the Organization 
Committee approval was vored of establish- 
ment of Research Committees on Low-Tem- 
perature Flue Gas, Mechanical Pressure Ele- 
ments, and Heat-Conduction Charts 

Approval was voted of extension of agree- 
ments covering research activities with the De- 
partment of the Interior, Ohio State University 
Research Foundation, and Battelle Memoria! 
Institute. 


Codes and Standards 


The Executive Committee authorized Alex 
D. Bailey, J. D. Cunningham, B. P. Graves, 
H. B. Oatley, and F. S. G. Williams to serve 
as an ASME delegation at an informal dis- 
cussion with representatives of the American 
Petroleum Institute looking toward an at- 
tempt to develop a joint API-ASME Unfired 
Pressure Vessel Code. It recommended that 
the Finance Committee appropriate $2500 for 
international standards activities for the period 
of one year 


Student Award 


The 1951 Undergraduate Student Award was 
granted to Philip Levine of the University of 
Connecticut, for his paper, “An Experimental 
Analysis of Flame Propagation in Cylindrical 
Tubes.”” 


Sections and Branches 


Approval was voted of the establishment of 
the Delaware Section to replace the Wilming- 
ton Subsection of the Philadelphia Section. 
Full Section status for the present Westmore- 
land Subsection of the Pittsburgh Section was 
approved. Combination of the day and eve- 
ning student branches of the Cooper Union 
School of Engineering into one branch was.ap- 
proved. 

1951 Regional Delegates Conference 

The Executive Committee voted to adopt 
the statements of the Council on the recom- 
mendations of the 1951 Regional Delegates 
Conference. Copies of these statements may 
be obtained by writing to the secretary. 

Roy V. Wright Lecture 


Selection was approved of W. G. Mullen- 
dore, president, Southern California Edison 
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Company, Los Angeles, Calif., as the Roy V 
Wright lecturer at the 1951 Annual Meeting. 


EIC-ASME International Council 


A revised agreement between The Engincer- 
ing Institute of Canada and The American 
Society of Mechanical Engineers (see this 
issue) was approved. 


Joint Awards 
The following joint awards were reported: 


Hoover Medal, 1951, to William L. Batt, 
past-president and honorary member ASME. 

John Fritz Medal, 1952 to E. G. Bailey, 
past-president ASME. 

Gantt Medal, 1951, co Thomas Roy Jones 


Recent Deaths 


The Executive Committee noted with pro- 
found regret the death of Dugald C. Jackson, 
honorary member ASME, on July 1, 1951, and 
of Erik Oberg, treasurer of the Society, 1925- 
1935, on Oct. 22, 1951. 


Appointments for 1952 


On recommendation of the Organization 
Committee, appointments to Boards, Commit- 
tees, and joint activities were approved. 
These appoincments will be incorporated in the 
“Personne! of Council, Boards, and Commir- 
tees’’ to be issued early in 1952. 


Presidential Appointments 


The following presidential appointments 
were confirmed 

E. H. Barlow, John Haydock, C. W. Obert 
as Tellers of Election 1952 Officers. 

B. P. Graves, chairman; T. R. Olive, Crosby 
Field, Warner Seely, and E. C. Hutchinson— 
Committee on Revision of Honors (authorized 
by Council, June 10-11, 1951). 

James R. Van Dyke, inauguration of presi- 
dent, University of Nevada, Reno, Nev., 
June 11. 

E. G. Bailey, 75th Anniversary, American 
Chemical Society, New York, N. Y., Sept. 5, 
1951. 

E. A. Allcut, A. L. London, A. P. Colburn, 
H. L. Dryden, and W. E. Lobo, Heat 
Transfer Discussion, London, Sept. 11-13. 

J. D. V. Dubus, 75th Anniversary, Associa- 
tion des Ingenieure Sortis des Ecoles Speciales 
de Gand, Belgium, Sept. 8-10. 

R. L. Sutherland, dedication of Charles R. 
Robertson Lignite Research Laboratory of 
Bureau of Mines, Grand Forks, N. D., Sept. 29. 

R. L. Daugherty, presentation of Daniel 
Guggenheim Medal, Society of Automotive 
Engineers, Los Angeles, Oct. 5. 

James M. Todd, H. R. Kessler, G. R. Hahn, 
inauguration of president, Stevens Institute 
of Technology, Hoboken, N. J., Oct. 12. 

H. R. Kessler, annual dinner, American 
Institute of Consulting Engineers, New York, 
N. Y., Oct. 22. 

James D. Cunningham, NMC-NAM Spon- 
soring Committee, International Productivity 
Mission, ECA. 

A. D. Blake, W. H. Byrne, and H.C. R. Carl- 
son, Tellers on Constitutional Amendments. 

F. M. Gunby and A. L. Penniman, Jr., addi- 
tions to Special Committee on Society Policy. 

Walker L. Cisler, inauguration of president, 
University of Michigan, Nov. 27. 
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Decemser, 1951 


LONG ISLAND DIVISION OF ASME METROPOLITAN SECTION 


HOLDS ITS FIRST DINNER MEET- 


ING, OcT. 25, 1951, WITH J. CALVIN BROWN, PRESIDENT ASME, AS SPEAKER 


(At the bead table: E. S. Bance, Mrs. John de S. Coutinho, Mrs. J. D. Adiletta, Mrs. A. Eh- 
Calvin Brown, H. R. Kessler, 


brecht, W. S. Johnston, W. J 


Byrne, Mrs. H. R 
Mrs. W. J. Byrne, and Ernest Hartford.) 


Kessler, J 





Junior Forum 


Engineering in Non-Engineering Industries 


By Joseph Schmerler' 


AST month che Junior Forum inaugurated 
L its new series of articles dealing with the 
engineering experiences of Junior Members 

f ASME 
sire, expressed by Juniors in a survey, to read 
done by members of 
their own standing. The first article dealt 
with lignite-coal mining in North Dakota 
As a change of pace, and a different approach 
to engineering, this month's article deals with 


This was a direct result of a de 


of engineering work 


enginecring in non engineering if dustries 


Association of Specialists 


During the last ten or fifteen vears the tech- 
nical profession has become ag association of 
specialists. Like the sciences, where biology 
and chemistry have been broken down further 
into biochemistry and chemical biology, en- 
gineering assigns a very specific subtitle to a 
man’s daily effort. This has been brought 
about, mainly, through the severe refinement 
in personal contribution necessary to today’s 
technological advancement. Yet, there re- 
mains an area where this refinement is absent 
The engineering involved is applied to what we 
might call non-engineering industries 

This group of industries has only lately be- 
come aware that modernization of its produc- 
tion facilities and techniques is necessary 
When originally organized, these industries 
required little or no mechanical equipment 


! Design Engineer, Celanese Corporation, 
New York, N. Y. Jun. ASME. 
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Of course, some were added as time went on but 
such a patchwork arrangement never really 
tackled che production problem at its source. 
A few examples of such industries with which 
the author has been associated are the produc- 
tion of men’s hats, fur dressing and dyeing, 
textile silk-screen printing, and greeting-card 
manufacture 

Men's hats, today, are camouflaged to hide 
imperfections. If you rub a handkerchief over 
almost any man’s hat, the color will come off 
This is due to a surface powder which is ap- 
plied to cover uneven dyeing. In the final 
stages of production, the hat is ‘‘wiped"’ by a 
‘craftsman’ who supposedly is the only one 
capable of turning out a good hat. There are 
some excellent pieces of machinery used 
in other stages of hat production, yet the job 
was never completed to include the whole 
process. 

Last year a fur dyer produced a beautiful new 
shade of mink. The coatmakers rushed to 
place orders but the dyer found that he couldn't 
reproduce the shade in volume production 
The engineering answer is simple. He should 
have simulated volume methods in making 
samples. Technical industries have extensive 
research facilities bee other manufacturers 
can't seem to grasp the approach. The writer 
has had a part in remedying this situation as 
well as substituting mechanical means for 
hand operations. 

the writer's experience, textile silk-screen 
ing has been the worst offender in out- 
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moded methods of production. Seventy to 
eighty per cent of all silk screening is still 
done by hand, Only in the last two or three 
years have mechanical screening machines 
been placed on the market. These industries, 
together with many others, need moderniza- 
tion. Young engineers with imagination and 
initiative should take to this task. The job is 
challenging—besides, the remuneration is 
good. A greeting-card manufacturing plant 
will be used as an example of how a moderni- 
zation program was installed by the writer. 

For the past five years the greeting-card 
business has been booming. Every occasion 
warrants a card. There is even a card for a 
birthday on Valentine’s Day. Not many 
people have birthdays on that day, but its a 
good advertisement. Millions of cards are 
produced a week so the manufacturing facili- 
tics should be up to date. However, the 
means and methods of production were out 
moded and an almost complete overhaul was 
necessary. Almost everything was done by 
hand. Machines cut and folded the printed 
sheets but hands did everything from then on. 
Workers sitting at tables trimmed the cards, 
even folded some, and placed them in a stor- 
age box. The card then waited for the boxing 
section to place it in a box, together with en- 
velopes, and put the box ina carton, and finally 
the carton waited to be placed into storage. 
Slow handling, intermediate storage space, 
waiting time, and the resulting spoilage were 
expensive. The answer was continuous opera- 
tion of trimming, boxing, cartoning, and 
storage. In other words, conveyerized manu- 
facture. 

Two conveyers were builc and placed into 
operation in a corner of the plant. Man- 
agement was not yet sold on the idea and had 
to be shown. Some skeptics said it would 
never work; it had never been done that way 
before. However, the new system worked 
so well that conveyers could not be built fast 
enough once management saw the production 
comparison figures. We built twenty-five 
conveyers with one swoop. These were in- 
stalled in the main plant and other sections 
were soon duplicated. 

The engineering experience gained on this 
type of job is invaluable. First, the operation 
of the system had to be visualized; and second, 
it had to be constructed. No venders’ cata- 
logs to choose from but engineering from the 
design on through to the installation of the 
equipment. The correct number of workers 
per conveyer, according to the operation, dic- 
tated the length. The speed of the conveyer 
was arrived at through time studies of the 
operations and made variable within the cor- 
rect range. The construction dimensions and 
materials were determined according to 
availability aod Wich che design 
checked and approved, construction was made 
and the plan placed in operation, When 
everything started working smoothly and the 
workers became accustomed to the new meth- 
ods, an incentive system was instituted. It 
was the first time incentives were success- 
fully applied to this type of work. 

This program involved both mechanical 
and industrial engineering. It had to be a 
marriage of the two for successful completion. 
Of more direct mechanical engineering was the 


cost. 
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design of new flock-coating equipment. Flock 
is that material on greeting cards which adds 
fuzz to a cat, snow at Christmas, or simply a 
velvety touch. 

The older equipment was very noisy and 
did not do a very good job. Flock is com- 
posed of individual rayon fibers which are 
thrown onto the card after paste has been ap- 
plied in the desired outline. After the flock is 
applied, the card is vibrated in an effort to 
make the individual fibers become erect. In 
some measure this method is successful. 

The foolproof method whereby every fiber 
must stand upright is through the utilization 
of electrostatic ptecipitation. This technique 
employs a sound engineering principle which 
has been used in smoke abatement, fly-ash re- 
covery, and sandpaper manufacture. The 
flock fibers are about one thirty second or one 
sixteenth of an inch long depending on how 
high a pile is desired. Since each fiber will 
exhibit a definite polarity, however slight, 
on an end, the fiber will correctly erect itself 


when placed in a strong electrostatic field. 
With paste on the card, and the card in the 
electrostatic field, the flock is applied. The 
resulting effect is so far superior to anything 
done by vibration that there is almost no 
comparison. 

The necessary equipment to accomplish this 
result was connected to a conveyer for con- 
tinuous operation and the system was com- 
plete. It required a good deal of engineering 
and experimentation but the outcome was 
never in doubt because the underlying prin- 
ciple was sound. 


Modernization Needed 


There are a good many other businesses, 
large and small, where modernization needs 
to be applied. A good many everyday products 
need improvement. If you have an idea, use it. 
The manufacturer is quite likely looking for 
such an improvement but can't do it himself. 
There's always a better method to do any 
particular job 


ASME System of Honors Under Review 
by Special Committee 


HE system of granting engineering awards 
developed by The American Society of 

Mechanical Engineers is currently under re- 
view to determine whether under present condi- 
tions ASME awards properly give ‘‘recogni- 
tion of meritorious contributions to engi- 
neecring’’ and whether these awards serve 
adequately ‘to encourage and inspire’’ talented 
engineers to greater professional 
achievement 

At its meeting in Toronto, Canada, the 
Council authorized appointment of a special 
committee to (1) study revision of Society 
endowments and to determine whether these 
can be altered to provide for multiple recipi- 
ents, and (2) co investigate whether new funds 
can be secured either from new endowments, 
subscriptions from ASME members, or by 
appropriation from funds of the Society for 
establishment of new awards 

Pres. J. Calvin Brown recently appointed 
the following members to undertake the honors 
B. P. Graves, member of Council; 
T. R. Olive, and Crosby Field, Board on 
Technology; Warner Seely and J. B. Ennis, 
Board on Honors 


work for 


review 


ASME System of Honors 


The ASME system of honors is designed to 
give recognition for distinguished service to 
the enginecring profession and to encourage 
contributions to engineering literature 

Among the distinguished-service honors are 
the following Honorary Membership for ac- 
knowledged professional eminence; ASME 
Medal for distinguished service in science and 
engineering; Holley Medal for a unique act of 
genius; Spérst of St. Louis Medal for meritorious 
service in acronautics; and in co-operation 
with Pi Tau Sigma, the Récharas Memorial 
Award for outstanding achievement in mechani- 
cal engineering within twenty to twenty-five 
years after graduation; and the Pi Taw Sigma 
Gold Medal Award for outstanding achievement 


in mechanical engineering within ten years 
after graduation. 


Encourage Advancement of Profession 


The ASME honors created to encourage 
engineers to advance their profession by con- 
tributing to engineering literature are: Worces- 
ter Reed Warner Medal for an outstanding 
contribution to permanent engineering litera- 
ture: Melvslle Prize Medal for original work 
for the best original paper or thesis on any me- 
chanical-engineering subject; the Junior Award 
for the best paper by a junior member during 
the year; Spirit of St. Louis Junior Award for 
the best paper on an aeronautic subject by a 
junior member of the Society; the Charles T. 
Main Award, given to a student member for 
the best paper on the influence of the engi- 
neering profession on public life; and the 
Postgraduate and Undergraduate Student Awards 
for the best papers by a postgraduate and an 
undergraduate student member of the Society. 

Of these awards only the Junior Award 
makes provision for multiple authorship. All 
other awards are specifically limited to papers 
written by an individual 


Plant Maintenance 


BASIC and specialized plant maintenance 
problems in many different fields of industry 
will be taken up at the third Plant Mainte- 
nance Conference to be held concurrently with 
the Plant Maintenance Show at Convention 
Hall, Philadelphia, Pa., Jan. 14-17, 1952. 
Thirty-four separate discussions are scheduled 
at which such subjects as maintenance costs, 
inspection methods and records for preventive 
maintenance, training maintenance workers, 
and planning and scheduling maintenance 
work, will be discussed. There will also be 
round-table discussions on maintenance in 
different industries including, aircraft, food, 
glass, oil refineries, printing, and textile plants 
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ASME Calendar of 
Coming Events 
for 1952 


March 24-26, 1952 
ASME Spring Meeting, University of Washing 
ton, Seattle, Wash 
Final date for submitting papers was Nov. 1, 1951) 


June 15-19, 1952 

ASME Semi-Annual Meeting, Sheraton-Gibson 
Hotel, Cincinnati, Ohio 

(Final date for submitting papers—Feb. 1, 1952) 


Jure 19-21, 1952 

ASME Applied Mechanics Division Conference, 
The Pennsylvania State College, State College, 
Pa. 

Final date for submitting papers—Feb. 1, 1952 
June 23-27, 1952 

ASME Oil and Gas Power Division Conference, 
Hotel Statler, Buffalo, N. Y. 

(Pinal date for submitting papers—Feb. 1, 1952) 
June 26-28, 1952 

ASME Applied Mechanics Division, West Coast 
Conference, University of California, Los Angeles, 
Calif 


Final date 1952) 


for submitting papers—Feb. 1 
Sept. 8-11, 1952 

ASME Fall Meeting, Sheraton Hotel, Chicago, 
iil 

Final date for submitting papers—May 1, 1952 
Sept. 8-12, 1952 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of America 
Exhibit and Joint Conference, Cleveland Audi 
torium, Cleveland, Ohio 

Final date for submitting papers—-May 1, 1952 
Sept. 22-24, 1952 

ASME Petroleum Mechanical-Engineering Con 
ference, Hotel President, Kansas City, Mo 
Final date for submiiting papers—May 1, 1952 


Oct. 30-31, 1952 

ASME Fuels and AIME Coal Divisions Joint 
Conference, Bellevue-Stratford Hotel, Philadel 
phia, Pa. 

Final date for submitting papers—June 1, 1952 
Nov. 30-Dec. 5, 1952 

ASME Annual Meeting, Statler Hotel, New York. 
N. ¥. 

July 1, 1952) 


Final date for submitting papers 





Fellowships Available at 
R. P. I. for Teachers 
of Mathematics 


IENSSELAER Polytechnic Institute, Troy, 
has been given 50 fellowships for awards 

to teachers of mathematics in secondary 
schools of 13 eastern states. The fellow- 
ships are established in an annual program 
by the General Electric Company, with the 
first 50 awards to take effect for six-week 
summer terms at Rensselaer starting next 


July 7. The company has already established 


similar math fellowship programs for sum- 
mer work at Union College and Case In- 
stitute of Technology. 

The Awards at Rensselaer will be made by 
a special committee headed by Dr. Edwin B. 
Allen and teachers will be informed on how 
and when to apply. The fellowships pay all 
tuition, fees, and maintenance costs for the six- 
week summer term. 
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ASME Elects Six Fellows 


HE American Society of Mechanical 
Engineers has honored six members by 
electing them to the grade of Fellow. 

To be qualified as a nominee to the grade 
of Fellow one must be an engineer who 
has acknowledged engineering attainment, 25 
years of active practice in the profession of 
engineering or teaching of engineering in a 
school of accepted standing, and must have 
been a member of the Society for 13 years. 
Promotion to the grade of Fellow is made 
only on nomination by five Fellows or mem- 
bers of the Society to the Council, to be ap- 
proved by Council. 

The men who, by virtue of their contribu- 
tion to their profession and to the Society, 
were so honored are: 


Charles Balough 


Cartes Barovon, president and general 
manager, Hercules Motors Corporation, Can- 
ton, Ohio, since 1915, actively directs all 
branches of the business. Under his supervi- 
sion and management more than a hundred 
gasoline-engine models and 30 Diesel-engine 
models were developed by the company. Ap- 
proximately two million gasoline engines and 
150,000 Diesel engines have been produced to 
date. During World War II Mr. Balough led 
his company in rolling up an enviable produc- 
tion record which includes 678,212 engines, 
totaling 68 million hp. He holds numerous 
patents on internal-combustion engines and 
their parts. 


Charles Francis Dixon 


Cuartes F. Dixon, supervising engineer, 
United Engineers and Constructors Inc., 
Philadelphia, Pa., has been associated with the 
power industry since 1902. In 1914 he was 
employed by the Interborough Rapid Transit 
Company, New York, N. Y., as assistant en- 
gineer, under Henry G. Stott, and during this 
period, he represented Mr. Stott in the early 
sessions of the ASME Boiler Code Committee. 
Since 1918 he has been connected with the 
United Engineers and Constructors Inc., and 
their associated companies, as supervising en- 
gineer. He is now in charge of design of the 
Edge Moor Station, which is a large modern 
station being constructed for the Delaware 
Power and Light Company. Mr. Dixon is an 
outstanding designer of steel-mill and utility 
power generating facilities, and has been 
widely recognized for his work in this field 
for many years. He holds patents on a pipe- 
line joint and a mercury tripping device. 


Jefferson Cameron Falkner 


Jerrerson C. Fatkner, manager, electric- 
production department, Consolidated Edison 
Company of New York, Inc., who in addition 
to his work as production manager of one of 
the largest electric-utility systems in the 
world, has made an outstanding contribution 
to the economical operation of high-tempera- 
ture high-pressure turbines and boilers. Mr. 
Falkner initiated a research project which has 
resulted in reducing the average starting time 
in large high-temperature units which are shut 
down during the night from 2'/; hours to 15 
minutes. Similarly after long shutdown with 
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the boiler and turbine at substantially room 
temperature the average starting time has 
been reduced from 4 hours to 2'/: hours. His 
technical papers describing the method have 
been published by the Society. 


Henry Drake Harkins 


H. Drake Harkins, supervising engineer, 
engineering department, E. I. du Pont de 
Nemours and Company, Inc., Wilmington, 
Del., holds an impressive record in the engi- 
neering field, particularly in power plants. 
In the early 1920's Mr. Harkins was instru- 
mental in directing du Pont powerhouse de- 
sign to what were then high pressures and the 
use of pulverized coal, both radical departures 
for the company, and these plants are still in 
effective operation. He also pioneered in pul- 
verized-coal firing for small wet-bottom indus- 
trial boilers. As far as it can be ascertained, 
Mr. Harkins was the first to propose the use 
of a thoroughfare heater in the heat cycle using 
noncondensing turbines. He has been es- 
pecially active in working out engincering- 
economic problems in the so-called co-opera- 
tive plants where utilities furnish adjacent 
industries with both steam and electricity 
His interest in this respect began as early as 
1927 with the company’s Deepwater Station, 
N.J. Similar projects followed later at Baton 
Rouge, La., Clinton, Iowa, and Louisville, 
Ky. The new Greenwich Station (now build- 
ing) was promoted by him in co-operation 
with the Atlantic City Electric Company. 
An originator in his field, he realized that many 
accepted practices in power-plant design were 
not economically feasible when applied to the 
needs of the chemical industry. Thorough 
analysis of the subject coupled with original 
thought resulted in the use of smaller less 
costly power plants rather than larger and 
costlier installations at du Pont. 

Harry B. Joyce 

Harry B. Joyce, self-employed consulting 
engineer, Erie, Pa., is a specialist in the design 
of complete power plants including steam and 
electric systems. He received his early engi- 
neering experience with the New York Edi- 
son Company. In 1925 he joined the Burke 
Electric Company, Erie, Pa., as application 
engineer and specialist in the development of 
synchronous motors. Six years later in Eric 
he started his own private practice as a con- 
sulting engineer. During World War I he 
was a major in the Construction Division of 
the U. S. Army, responsible for hundreds of 
steam and refrigeration plants and all electrical 
installations in Army installations throughout 
the United States. Mr. Joyce is prominent in 
Pennsylvania engineering activities. He 
served for ten years on the Board of Examin- 
ers for Professional Engineers. During World 
War II he was in charge of the War Produc- 
tion Board in Erie. Mr. Joyce has twice 
served the Society on national meeting com- 
mittees. His more recent participation was 
in 1949 when the ASME Fall Meeting was 
held in Erie. His work and that of his as- 
sistants helped make the meeting the success 
it was. He is also a member of AIEE, ASHVE, 
and PSPE. 
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Thomas Spring McEwan 


Tuomas S. McEwan, vice-president, Utility 
Survey Corporation, engineers and cost con- 
sultants, Chicago, Ill., is a management- 
engineering specialist. While resident coun- 
selor for Stevenson, Jordan, and Harrison, Mr. 
McEwan influenced decisions in important ad- 
ministrative, operating, and sales problems 
with leading manufacturers in New York, 
N. Y., and the Midwest. These problems 
involved profit control and over-all manage- 
ment of diversified industries. During World 
War II he was selected to set up and run the 
War Production Board in the 7th Federal 
Reserve District. Newsweek selected his office 
as the best run in the country. After returning 
to civilian work he took up his counseling 
work to industry. In his present affiliation 
he is responsible for the phase of work with 
manufacturers on economies to be effected in 
their use of fuel, electricity, water, and re- 
frigerating facilities. Mr. McEwan was 
awarded the Key of Merit for excellence in in- 
dustrial engineering for 1946. In his service 
to ASME, particularly as Manager, 1941- 
1944; Vice-President, 1944-1948, he gave un- 
stintingly of his time to further the aims and 
ideals of the Society throughout the Midwest 
He has contributed a number of magazine 
articles and is the author of several mono- 
graphs on management; his chart, ‘‘Evaluat 
ing Your Management Effectiveness,’’ is 
copyrighted 


Paul V. Miller 


Paux V. Mituer, manager since 1923 of the 
small tool and gage division, The Taft-Peirce 
Manufacturing Company, Woonsocket, R. [., 
has made substantial and far-reaching con- 
tributions in the field of standardization as 
well as important original contributions to 
gage and machine-tool designs. He designed 
and built one of the earliest of the thread- 
grinding machines in this country in which he 
pioneered the principle of table and saddle 
support on precision-steel balls traveling on 
hardened and ground ways. This principle 
was subsequently applied to surface grinders 
where he introduced the tilting spindle for 
undercut and shoulder grinding. He holds 
many patents on gages and surface-grinder 
improvements. From the time Mr. Miller at- 
tended the first meeting of the American Gage 
Design Committee in 1926 he has taken an 
active part in standardization and has as- 
sumed much of the major responsibility for 
developing the technical details of American 
Gage Design Standards. His leadership in 
standardization work in the Society is evident 
from the many committees to which he be- 
longs—particularly the Standing Committee of 
Bl, and the Standardization Committees. 
In addition to his activities in the ASME he 
belongs to several other engineering societies. 


THE American Society of Refrigerating 
Engineers is currently sponsoring 18 re- 
search projects in 15 American engineering 
schools. Approximately 80 cents per member 
or five per cent of the Society's budget is 
regularly allocated for research purposes. 

Projects are chosen on the basis of benefit 
of the results to the refrigeration industry. 
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Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies Personnel Service, 


Inc., 
and Metallurgical Engineers. 
and is operated on a nonprofit basis. 


in co-operation with the national societies of Cevil, Electrical, Mechanical, and Mining 
This Service is available to all engineers, members or not, 
In applying for positions advertised by the Service, 
the applicant agrees, if actually placed in @ position throu 


the Service as a result of an 


h 
advertisement, to pay @ placement fee in accordance with the rates as listed by the Service. 
These rates have been established in order to maintain an efficient nonprofit personnel service 


and are available upon request. 
notices appear in these columns. 
and mail to the New York office. 


This also @ 
pel & : 
n making applicat 


Fay oo to regsstrant members whose availability 


addressed to the key number indicated, 
include six cents 





forap ts. 


. stamps for forwarding pplicetion to the employer and for returning when necessary 

weekly bulletin of engineering positions epen ts available at a subscription of $3.50 per 

pte or $12 per annum for members, $4.50 per quarter for nonmembers, payable in 
advance. 


New Vork 
8 West 40th St 


Chicago 
84 East Randolph Street 


Men Available’ 


Executive Engineer, MME, 41, ameiad, 
unusual combination of design, development, 
search, and administrative experience in fields a 
light and heavy rotating machinery, auxiliaries, 
and plant engineering. Me-859 

Manufacturing Executive, 42, P.E. Aggres- 


sive, resourceful, and energetic general mauager; 
successful industrial reeodd in directing and co 
t 


San Francisco 
57 Post Street 


Detroit 
100 Farnsworth Ave, 


Assistant to General Superintendent, mechani 
cal, to all work and anne 





MEcHANICAL ENGINEERING 


Company may help on fee. $8000-$10,000. 


Ala. T-8327(a). 


Process Engineer, over 26, recent graduate or 
better on electromechanical work. Knowledge of 
layout of small assemblies. Duties will include 
ion engi ug, process control, some time 
and some aa Company will pay 
ae expenses and ma 4. * on ee Up to 
$7280. New York, N. . 


Engineer » 35-45, mechanical or electrical 
graduate, ten years’ experience in plant engineer- 
ing department. Will take charge of mainte- 
nance, power plant amd buildings, and unds. 
Will be in charge of pressure steam plant, 200 hp 
Company is planning to change to high-pressure 
system. Department has 45 employees including 
millwrights, carpenters, electricians, etc. Co 
pany will pay moving expenses. Up to $8000. 
Northern Ind. R-8291 


Chief Industrial Engineer, 35—- 45, industrial or 
mechanical graduate, five years’ experience in 
industrial engineering, two of which have been in 
electronics field. Will take charge of industrial 
engineering department of 2 working on proces- 
sing, time standards, estimating, production, tool 
designing, work- simplification systems, control 
and in general all-around work under direction of 
industrial-engineering department. Company 
will pay moving expenses. Up to $8500. North- 
ern Ind 3. 





tiom and changes, and supervise all 
installation by subcontractor, for large office 
building Pa. Y-6189 


Chief Engineer, mechanical graduate, at least 
ten years’ experience in design, layout, and plant 
engineering in rubber-products field, to take 
charge of engineerin ———— including _ 
maintenance. $8000-$9000 J. Y¥-619 





ordinating all phases of turin: i 
engineering, purchasing, production, sales, and 
industrial relations both domestic aud abroad 
Me 860 


Positions Available 


Designer, mechanical graduate, experience 
covering special machinery in paper-conversion 
field, to design, lay out, and supervise coustruc- 
tion of paper machinery for manufacture of 
envelopes, bags, cups, food containers. Salary 
open, Mo. Y-6140 


Draftsmen-Engineers, experienced in heating, 
plumbing, air conditioning, or electric layouts for 
work in consulting engineer's office in Washing- 

, or Richmond, Va. Up to $6240 


Plant Manager, 35-50, manufacturing experi 
ence, to take responsibility for complete plant 
management. Should have refrigeration knowl 
edge and background, although strong mana- 
gerial ability and production and estimating 
knowledge are most important $12,000-$15,000, 
including bouus participation. Va. Y-6157 


Industrial Engineers, two, to furnish industrial 
engineering consultant services to maintenance 
operations, and conduct motion, time, process, 
and procedure studies within an organization 

$5400-$6400, Ohio. Y-6158. 


Methods Engineer, considerable experience iu 
tooling and shop methods, particularly writing 
operation sheets, production Te and sketch- 
ing tools and fixtures. $5000-$6000. Northern 
N. J Y-6169. 


Automatic Machine Designers experienced in 
razor blade grinding-machinery design preferred, 
but experience in machine design and on grinding 
machines and technique helpful. $6600. $7200 
Conn. Y-6171 


Building Maintenance Engineer, 35-45, me 
chanical graduate, to take care of lighting, eleva 
tors, air conditioning, heating, office, and building 
or ations, etc. §6000-$6500. Hoboken, N 
V-6173 


Project Engineers for machine-design research, 
mechanical graduates, at least ten years’ board 
experience, including a substantial amount of 
time on machine design incorporating a multi 
plicity of motions such as levers, cams, eccentrics, 
genuevas, etc. Should be able to create a design 
plan for machine, equipment, or process including 
direction of research work, engineering work, and 
experimental testing work. $6000-$10,000, de 
pending on experience. Pa. Y-6177. 


Product Development Engineer, 30-40, to head 
department of product development. Should 
have executive ability to handle accounts, meet 
clients, a direct engineers, draftsmen, and 
modelmakers under him. Exceptional oppor 
tunity for work with consulting engineers 
$10,000. New York, N. Y ’-6179 


' All men listed hold some form of ASMF mem 
bership. 


8. (a) Production manager, mechani- 
cal engineer for manufacturers of electric clocks. 
Must have plant experience, preferably in the pre- 
cision-instrument field. $15,000-$20,000. (6) 
Production manager with general engineering and 
textile-production experience, for bag and burlap 
company. Should have a good working know!l- 
= ag a relations. $15,000 and up. New 
or Yv F 


Plant Manager, preferably mechanical gradu- 
ate, at least ten years’ supervisory and managerial 
experience in ye paper, or specialt y-machinery 
fields, to take charge of mechanical equipment 
manufacturing plant. $8000-$10,000, bonus 
Conn. YV-6219. 


Chief Design Engineer, 32-43, mechanical 
graduate, preferably with experience in speciai 
machmery, wire drawing, and light metal work. 
$9000--$10,000. New York, N. Y-6223. 


Designer, mechanical engineer, at least eight 
years’ experience in steam-station design and 
layout Knowledge of powerhouse equipment. 
Will supervise engineering on steam power plants 
on high-pressure and high-temperature work. 


Designer, mechanical, over 40, ten years’ ex 
perience designing high- -speed automatic ma- 
chinery. Kuowledge of packing or paper-convert- 
ing machinery. All board work designing auto- 
matic machinery. Company will pay fee. 
$7000-$8000. Ill. R-8298. 


Project Engineer, up to 35, two years’ or more 
experience in development work on domestic 
sheet-metal work. Kaowledge of domestic 
driers. Will do project work on domestic driers. 
ae may helpon fee. $6000-$7500. Minn 
R-8331 


Tool and Processing Engineer, 35-45, mechani- 
cal experience in die design, metalworking ma- 
chinery and og all types of welding, sheet- 
metal and bar stock. Will work in plant engi- 
neering department in semisupervisory capacity. 
Company will pay fee. $1 and 
bonus. Western Chicago suburb. R-8332 

engineer, 30-45, five 


Designer, mechanical 

years’ experience in industrial furnace design, 
conveyers, and heavy equipment. Knowledge of 
heat-treating operations and some metallurgy. 
Informed ——. controls and instruments for gas 
and electric. Will design furnaces to customers’ 
specifications and estimates $6760. m 
R-8358. 


Assistant Plant Manager, 35-45, 
informed on high-production techniques, general 
machine-shop operations, and machining. Wil! 
supervise production, maintenance, and shop 
scheduling. $15,000-$18,000. Ind. R-8436 


completely 





Candidates for Messbestilp and Treaster 8 in the ASME 





“HE application of each of the candidates 

listed below is to voted on after Dec. 24, 
1951, provided no objection thereto is made before 
that date and provided satisfactory replies have 
been received from the required number of ref- 
erences. Any member who has either comments 
or objections should write to the secretary of The 
American Society of Mechanical Engineers im- 
mediately 


KEY TO ABBREVIATIONS 
R = Re-election; Rt = Reinstatement; Rt & 
T Reinstatement and Transfer to Member 


NEW APPLICATIONS 
Associate, or Junior 
Apvoms, James N., Arlington, Mass 
Atetto, Carmine P., Swarthmore, Pa. 
Anne, JoHNn W., Jeannette, Pa. (Rt & T) 
Aravyo, Argtano, Baton Rouge, La. 
Axnotp, Joun E., Wenham, Mass. 
Arnt, Cuester J., Chicago, Ill. 
Aspoas, A. R., Johannesburg, South Africa 
Arcatson, James | Olmsted, Ohio 
AruerRTon, Roperr R., Drexel Hill, Pa. 
Baker, Davip W., Hyattsville, Md 
Batoer, J. Rovar, Wilmington, Del. 
Barkan, Karno, Los Angeles, Calif. 
Beck, C. E., Park Ridge, Ili. (Rt & T) 
Bencuer, Wacter S., New York, N. Y. 
Benson, Jack, Detroit, Mich. 
BeeKxowirz, Lronarp K., 
lass 


For Member, 


Raynham Center, 


Betrs, Dennis R., Pelzer, S. C 
BiackMAN, Artuur W., Jx., Hartford, Conn 
BosT1an, RaLex W., Spencer, N. C 
Braprorp, THomas C., Worcester, Mass 
Brossy, Harotp T., Lancaster, Pa 
Brockman, WiitraM C., Newton, Iowa 
Caruson, C. B., Jn., Oakland, Calif 
Carson, Jonn G., Los Angeles, Calif 
Conen, Guracp H., Rochester, N.Y. 
Core, Franc J., Montreal, Que., Can 
Cortison, Hareret M., Baltimore, Md. 
Cooper, WittiaM D., Wilmington, Del 
Cowart, EvGens c.. Tuscaloosa, a 
Dantecson, Mirton C., Denver, Colo 
Darcy, THomas F., New York, rf 
Dar.tno, Paut R., Barrington, tl (Rt & T) 
Davis, JEFFERSON WwW. ‘ <—- g-% § Ala 
Demarest, D. M., New York, vy 
Derer, Evcene E., West ot Conn 
Dexter, WILLIAM M., Knoxville, Tenn 
Disace, G. T., Rochester, N. ¥ 
Draper, Eaton H., Albuquerque, N. Mex 
Ectepce, Cuaries W., Coolidge, Ariz 
Faract, Jean P., Wilmington, Del. 
Farmer, WiiviaM A., Elyria, Ohio 
FARNSWORTH, Ropert S., New York, N. Y 
Feotey, Cuares R., Laureldale, Pa 
Ferovson, Grover w., Wantagh, N. Y 
Fovoer, Kart E., Wilmington, Del. (Rt) 
Frsuer, Bennett, Greenwich, Conn. 
FisuMan, Nrev I., Hamden, Conn. 
Fietcaer, B. H., Toronto, a a 
Forpyce, REx M., Houston, 

(ASME News pov sen on ro 1042) 
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“ NO SEAT? 


CRDOEDDUUUE! 
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@ That's right! In this Yarway 
Blow-Off Valve there is no seat to 
score, wear, clog and leak. 


The unique balanced sliding plunger 

design eliminates a common cause 

of blow-down valve trouble—the seat. 
Many boiler shut-downs are saved... 
power interruptions avoided .. . 


production speeded. 


Latest metallurgical improvements 
also make Yarway the ideal 
blow-off valve for difficult service 
where acid washing is used. 


Yarway Seatless Blow-Off Valves are 
available singly or in tandem 
combinations for all pressures up to 
1500 psi. For higher pressures up 

to 2500 psi, specify Yarway Stellite- 
seat valves. 


For the latest information on blow-off 
valves, get Yarway’s newest catalog — 
B-424 for pressures to 400 psi, 

B-433 for higher pressures. 
YARNALL-WARING COMPANY 

108 Mermaid Avenue, Philadelphia 18, Pa. 


Branch Offices in Principal Cities 
~ 


BLOW-OFF VALVES 


STOP BLOW-DOWN TROUBLES—KEEP BOILERS ON THE 


— 
a 
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Frerts, Lawrence P., Brooklyn, N. Y 
FRigpMAN, Jost, Jersey City, N. J 
GALLICHOTTE, VERNON H., Palo Alto, Calif 
Gece, Jonn, Bristol, Conn. 
Guorsiey, Hucu New York, N. ¥ 
Gipson, RONALD F., Montreal, Que Can 
Gunperson, Gunnar E., Cicero, Ill 
Hackstarr, Bavuce W., Huntington, N.Y 
Hacar, Wiii1aM T_, Boston, Mass 
Haceman, H. A., Wilmington, Del 
Hagreissercer, Eocar L., Salt Lake City, Utah 
Harr, Ropert C., Piney Flats, Tenn 
Hawkins. WiittaM L., Charlotte, N. C 
Henneman, Ricnarp G., Rock Island, Ill 
Hicks, Cargiton S., Arlington, Mass. (Rt & T) 
Haensrucn, Frep W., Jx., Merion Station, Pa 
Horte, E. Rocer, Mt. Vernon, N. Y 
Hunter, Wiitiam D., Tullahoma, Tenn 
James, Cuarces D., Omaha, Neb 
Jouns, Writarp L. } gg Del. (Rt & T) 
Jones, Wititam L tanburg, S. C 
JOROBNSEN, Jorcen re ay assillon, Ohio 
Kamper, Ropert S., New York, N. ¥ 
Kipper, Cuarces C., Crannell, Calif 
Kiann, Arvin R., Milwaukee, Wis 
LANDECK, Ricnarp WwW eg Forest 
Larty, Joun E., New York, y 
Lecuner, THomas i. a Ohio 
Lee, James H., Tulsa. Okla 
Lesxo. Lesiis, Cleveland, Ohio 
Locxwoop, H. J., Hartford, Conn 
Loucuaripes, L. ?., Salt Lake City Utah 
Lowery, James C., Birmingham, 1. 
lukas, BENJAMIN  s New York, Vv 
Lyne, ‘James G., Cornwall Bridge. Conn 
Marzxe, W. W., Elmhurst, Ill 
Maunret, C. I., Drexel Hill, Pa 
McCatium, Coit, Islington, Ont., 
McLean, J. O., Richmond, Va 
Meagns, WIL LIAM, Seo, Maplewood, 
Mixon, ‘aamee B., New York, N. ¥ 
Miri, Georce A. Maplewood, N.J 
MouNKERN, CHARLES L., Oil City, Pa 
Mueruey, Roperr P., Alameda, Calif 
Mureny, James D., Framingham, Mass 
Mourero, Hat, Jerusalem, Israel 
NARAVANAMUPTHI, Raja G., Bangalore, India 
Newman, Epwarp D., Shreveport, . 
NIEWORHNER, Ricnarp W Columbus, Ohio 
O’Nent, E. P., Downingtown Pa 
Oscoop, Rosert E., Jr., Spartanburg, S.C 
Pacets, Ecmer N., C hicago, Ill. 
Perna, AncELo J, Park Forest, Ill 
Puttastrs, A. L., Martinsville, Va 
Put.tirs, Aris, Menlo Park, Calif 
Pocua, D. M., Jubbulpore, India 
Prescott, Rapa F., Danielson, Conn 
Rampo, W. H., Portland, Oregon 
Ruooprs, Josern A., Birmingham, Ala 
Ricrarys, Lester J., Midland, Mich 
Ricuarps, Lucten M., Pittsburg, Calif 
Rvuecunwein, Eowarp W_., Oak Park, I! 
RYAN, ALLEN L., Glendale, Calif 
Sr. Crate, Davin W Rochester N. Y. (Rt) 
Servin, Gararo J, Upton, N. ¥ 
SHarriass, Rowert H., Port Neches, Texas 
Sueenan, Wutiam C., New York, N. ¥ 
SHosmaker, Rosperr C., Garden City, N. ¥. 
Stecet, WitiiaM A., Jr., Detroit, Mich 
Stns, Haron R., Milwaukee, Wis 
Surra, Caarces T., Philadelphia, Pa 
Smirn, Joun M., Richmond, Calif 
Sornrens, Joun B., Alhambra, Calif 
SoLBeRG, THORVALD A., Washington, D.C 
Stewart, D. B., Freeport N.Y 
Stokes, STANLEY, University City, Mo. 
Stump, Joun C., Oak Park, Ill 
Suttivan, Tuomas A., Milwaukee, Wis 
Sum™eks, Louis U., Je., Dunbar, W. Va 
Sunwnen, Aucust, Jrx., Wilmington, Del 
Tuisti_e, Henry, Wakefield, Mass 
Timo, Dominic P., Swampscott, Mass. 
Tripo.szky, Anpras, Cleveland, Ohio 
Tucker, Norman E., Omaha, Neb 
Tutvananpba, C. R., Harrison, N. J 
Vivien, J N., Berea, Ohio 
Wacner, Antnony, Cedar Falls, lowa 
Waoner, Herpert J., Chicago, Ill 
Wacner, Hereert L., Detroit, Mich. 
Wakerorp, Water J., Richland, Wash 
Wurrs, H. Louts, Milwaukee, Wis 
Wis MANN, Epwin C., Philadelphia, Pa 

, Wurm R., Corning N. ¥ 

Priir C., Watertown, Mass 
Wotrr, Perer Philadelphia Pa 
Zoe.iner, Nicoraus A. J. Sao Paulo, Brazil 


N.C 


Can 


N.J 


CHANGE IN GRADING 
Transfers to Member and Associate 
Barroiero, Caro, San Marino, Calif. 
Bropsrsen, Enwarp M., Monterey Park, Calif 
BRuNNeR, juves E., Skokie, Il. 
Crosstey, Water C , Athens, Pa. 
Ferric, Bowarp J., Pemaquid, Me 
Forsse.t, Avrren G., Baldwinsville, N. Y 
Forstatt, WALTON, Jx., Pittsburzh, Pa 
Frost, Writiam G., La Grange Park, Ill 
Gerrman, Russet J., Chicago, te 
Hove, Roperr J, Jr , Syracuse, N. Y 
Hutt, Eowyn H., Scotia, N. ¥ 


~ Louis, Mo., 


Kays, Joseru, Cambridge, Mass 
Keecy, H. L., Pittsburgh, Pa 
Kwntout, Witt1aM R., Cincinnati, Ohio 
LAGERGREN, Jonas M., Scotia, N. Y 
Mac Lgop, Aran S., New York, N. Y 
Marse, Harry L., 2 Wilmington, Dei 

, Greenville, S. C. 


Nrxon, James A., Los Angeles, Calif 
Noropin, Osert L., Houston, Texas 
Norris, H. Les, Jr., Bellaire, Texas 
Rors, Rosert W., Orinda, f. 
Smirn, Wacter G., Durham, 

Sren, H. A., Roosevelt, N. ¥ 

Taytor, B. W., Philadelphia, Pa 
Traczews«t, G J., Columbus, Ohio 
Turner, W. W., Jx., Montclair, N. J 
Transfers from Student Member to Junior 





Obituaries 


Philip Hanson Bean (1891-1951) 
Pumie H_ Bean, superintendent, Market 
Street Gas Works, Public Service Electric and 
of N. J., died May 31, 1951 Born, 
Saco, Me., Aug. 24,1891. Parents, Joel and Ida 
Ellen (Hanson) Bean. Education, BSCE, Uni- 
ee of Maine, 1914. Married Margaret Anne 
Assoc-Mem. ASME, 1922; Mem 
Survived by wife and son, Richard 

B, Moslindale, Mass 


Wilber Slater Beiser (1903-1951) 

W. S. Berser, district engineer, Layne-Atlantic 
Co., Savannah, Ga., died Aug 11, 1951. Born, 
Hinckley, Ill., Oct ! Education, PhB, 
Lawrence College, 1927 Mem. ASME, 1949 
Survived by wife 


Arthur M. Branch (1883-1951) 
Artuur M. Brancu, consulting engineer, St 
died = mi 1951. Born, St. Louis, 
Education, attended 


Mo., Feb. 27, 
Mem. ASME, 1925 


Washington Univ e. . 


Holcombe James Brown (1879-1951) 
Hotcomspe J. Brown, retired, owner of firm 
J. Brown, consulting engineer, Boston 
, died May 24, 1951 Born, New York, 
} Dec. 20,1879. Parents, Charles Burroughs 
and Ella (Wyman) Brewn Education, two 
years, Lawrence Scientific School, Harvard Uni- 
versity. Married Marian Russell Prescott, 
1905; children, Marie (deceased), Prescott H 
Mem. ASME, 1916. Survived by wife and son; 
grandchild, Marcombe H. Brown 


William Phillips Caine (1870-1951) 

Witwiam P. Carne, retired consultant on steam 
engineering, Bessemer, Ala., ee uly 25, 1951. 
Born, Dayton, Ohio, Nov., 3 0. Parents, 
Daniel James and Lida ‘Phillis ) ‘Caine. Educa- 
tion, graduate, Toledo (Ohio) Bint School; Scott 
Manual Training School, 1889. Married Maude 
Eliza Durand, 1893, children, Irving D., William 
P., Jr. Jun. ASME, 1899; Assoc ASME, 1904; 
Mem ASME, 1918. Served the Society as mem- 
ber, Nominating Committee, 1916; chairman, 
Birmingham Section, 1918-1919. Survived by 
wife and two sons 


William Albert Carlson (1890-1951) 

Wittram A. CARLSON, superintendent of mo- 

tive power, Erie Railroad Co., Cleveland, Ohio, 

6, 1951. Born, Chicago, Ill., April 

Parents, Albert F. and Anna (Lund) 

Education, high atheal graduate, 

; special courses, Pennsylvania State College 

Married Margaret Swanberg, 1915. Mem. 

ASME, 1946. Survived by wife and four chil- 

dren, William G., Robert G., Meadville, Pa ; Bev- 
erly, and Joy 


Frederick James Emeny (1872-1951) 

Freverick J. Emeny, vice- a Deming 
Co., Salem, Ohio, died Aug. 20, 1951. Born, 
Cordova, Ill, April 21, 1872 eames George 
James and Maria & ‘(Van Wagenen) Emeny. 
Education, ME, ornell hse gag 1895. 
Married Elizabeth Milter Brooks, 1 ; chil- 
dren, Brooks, ge B. Married 
2nd, Mary Taggart, 1924.” * nese ASME, 1899; 
Mem. ASME, "$21. Survived by wife and three 

sons. 


Joseph Leonard nese (1896-1950) 
Joseru L. F plan , Glamor- 
an Pipe and Foundry Go, L he ay Va., died 
uly 9, 1950. me, Tenn., June : 
Parents, William Francis and Tennessee Ann 
(Thomas) Ferguson. Education, BSME, Vir- 
ginia Polytechnic Institute, 1926. Married 
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Dorothy Elizabeth Giessen, 1933. Mem. ASME, 
1946. Survived by wife and two daughters, 
Nancy Jo and Ellen Elizabeth. 


Robert Culbertson Hays Heck (1870-1951) 
Rosert C. H. Heck, professor emeritus, me- 
chanical engineesing, Rutgers University, died 
Sept. 22, 1951, Yriaal diesex General Hospital 
Born, Heckton Mills, Pa., Oct. 30, 1870. Par- 
ents, Joba L. ae Mary G *(Hays) Heck. Educa- 
h University, 1893 Married 
Jan fg02 Received DE, Lehigh 
University, 1927. He was the author of several 
textbooks on — engines and steam turbines 
Mem. ASME Fellow ASME, 1943. Sur 
vived by two } . B a. W. and Mrs 
Harold E. Green; a son, Robert H., Jr., and 
two brothers, Louis and Capt Nicholas H. Heck 

U.S.A., retired. 


Edward Heory Hempel (1895-1951 

Epwarp H. Hempet, consulting industrial 
engineer, professor, Polytechnic Institute of 
Brooklyn; co-ordinator, Management Institute, 
New York University, died Sept. 15,1951. Born, 
Iglau, Moravia, Nov. 7, 1895. Parents, Edward 
and Bertha (Schilff) Hempel. Education, BME, 
Berlin University, Germany, 1918; BA, MA, 
PhD, Di “1 Kfm, various European schools; 
MBA, D New York ee Naturalized 
U. S. isan, New York, 3 
Married Luisa Frias, 1984. 
Served the Society as chairman, Small Plant Com 
mittee; research secretary, Management Division, 
1939-1946; member, General Management Com 
mittee 1939-1946. He was editor of “Small 
Plaat Management,’’ ASME-McGraw-Hill, 1950, 
author of several books and articles on manage 
ment. Survived by wife 


William George Jackson (1890-1951) 
Wittram G. JACKSON, en; , authority on 


the treatment of steel and the conditioning of 
—— 7 Au 
V. 


19, 1951. Born, New York, 
90. Parents, William G.H 
a hay (Healy) Jackso Education, ME 
Stevens Institute of Technology, 1915. Married 
Blanche H. Henriksen, 1916. Mem. ASME, 1942 
Survived by wife and daughter, Marion J. (Mrs 
Walter E.) Mather, Arlington, Va., and three 
grandchildren 


Warren Tustin James (1921-1951) 

WarreEN T. James, head of engineering person 
nel, Procter and Gamble Co., Cincinnati, Ohio, 
died July 8, 1951 Born, New Rochelle, N. Y 
May 12, 1921. Parents, Harold Beals and Mary 
(Young) Beals iducation, BSME, Purdue 
University, 1948 Married Miss West, 1943 
Jun. ASME, 1948. Survived by wife. 


Paul Stuart Kennedy (1888-1951) 

Paut S. KeNNepy, vice-president, Murphy 
Paint Division, Interchemical Corp., Newark, 
N. J., died June 6, 1951. Born, Rockland, Me., 
Sept., 26, 1888. Parents, William F. and Clem 
entine S. Kennedy. Education, BS, Worcester 
Polytechnic Institute, 1910. Married Eva Mc 
Afee, 1926. Mem. ASME, 1926. Survived by 
wife. 


Friedrich Hugo Heinrich Kluge (1904-1951 
Frrepeicn H. H. Kivuce, consulting engineer, 
Industries and Clark Brothers, Inc., 
Olean, N. Y., died July 11,1951. Born, Schwar- 
zenberg, Erzgebirge, Germany, June 24, 1904 
Parents, Otto Hugo and Hildegard Louise (Hauei 
sen) Kluge. Edecation, certificate of maturity, 
T any, 1925; 
. Ing. ME, Technical Mo emg Dresden 
1928; Dr. Ing. Applied Mechanics, 1930; Dr 
Ing. Habil. Aachen, 1941. Married tution 
Grun, 1935. = heid several U. S. patents on 
centrifugal compressors bib and was the 
author of daath POS papers - lished on the sub- 
ject here and abroad ASME, 1949 
Survived by wife and three children, Ingrid M , 
Karin E., and Wolfgang F. 


Daniel Kolb, Jr. eed 

Danrev Kors, Jr., mechanical en U.S 
Corps of E eg (Ky) District 
Office, died —s 17, tate’ Lourie. 
Ky., Oct. 4, 1926. Rests a, and Minnie 
(Bloat) Kolb. Education, BSME, University of 
Louisville, 1948. Married Jean E. Kraft, 1948 
Jun ASME, 1948. Survived by wife and daugh- 
ter, Nancy Lee. 


James Edward MacLaren (1897-1951) 

James E. MacLaren, —— director, B.S. A. 
Tools, Ltd., Birmingham, England; Burton, 
Griffiths and Co , Ltd.; heaea. Automatic Ma 
chine Co., Ltd.;' Leo C. Steinle, Ltd.; B. G 
Machinery, Ltd; a, Foundry and Engi 
neering Co., Ltd.; director, Birmingham Small 
Arms Co., Ltd., died Oct. 2 "1951, at his home in 


(ASME News continued on page 1044) 
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YOU CAN'T RISK 


Today’s urgent production demands can tol- 
erate no unwarranted risk of interruption by 
explosions which might cause even small 
fires or other plant damage. Against such 
hazards, R-C Inert Gas Generators provide 
positive, economical protection. 

This protection is essential in plants where 
inflammable gases, liquids, explosive dusts 
and other dangerous materials are handled, 
processed or stored. Available either in sta- 
tionary or mobile units, R-C Inert Gas Gen- 
erators greatly reduce the risks from fires 
caused by explosions. They are compact, 
simple and sturdy in construction and 
operate at extremely low cost. Available in 
capacities from 1,000 to 35,000 cfh. 

If your operations involve materials or 
processes which might cause explosion- 
produced fires, investigate the protection 
afforded by R-C Inert Gas Generators. In- 
stallation costs in many cases can be offset 
by insurance savings. Ask us for detai!s. 
Roots-CoNNERSVILLE BLoweR Cor:*vRATION 

510 Michigan Ave., Connersville, Indiana. 
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Birmingham of a pulmouary embolism Boru, 
Freuch River, Nova Scotia, Can., Nov. 4, 1897 
Parents, Thomas Grant and Amelia (Finlaysou) 
MacLaren Education, graduate, Providence 
(R. 1.) Technical High School; graduate appreu 
tice, Brown aan Sharpe Manufacturing Co., 
Providence, R Married Miss Brodie, 1931. 
During World War Il he was Regional Controller 
of Production in the Midland area. He served on 
various ee related to research in and 
devel of the h tools industry and 
established valuable connections with many of 
the largest machine-tools undertakings iu the 
United States. He belonged to many profes 
sional societies. Assoc-Mem. ASME, 1930; Mem 
ASME, 1935. Survived by wife and two daugh 
ters, Shiela Mairi and Iona Catherine 





Patrick William McDonough (1888 1951 


P. W. McDonoven, founder and president 
McDonough St Co., Oakland, Calif., died 
Aug. 24, 1951, im Wellington, New Zealand 
Born, San Francisco, Calif., Feb. 20, 1888. Par 
ents, Festus Miehael and Anne (Joyce) McDon- 
ough Education, LLB San Francisco Law 


Married Irene Costello, 1920; chil- 


School, 1417 
Assoc- 


dren, Monica Winifred and Eileen Mary 
Mem. ASME, 1921; Mem. ASME, 1931 


Henry C. Moffett (1886-1951) 

Henry C. Morrert, chief engineer, Moffett 
and Troop, Inc., Pittsburgh, Pa., died Aug. 29, 
1951, at his home in Dallas, Texas. Bern, Min- 
neapolis, Minn., June 22, 1886. Parents, William 
Z. and Berta (Lee) Moffett. Education, ME, 
Columbia University, 1912 Married Ruth 
Childs, 1914. Mem. ASME, 1921. Survived by 


wife 


Robert Carl Rahm (1870-1951 

Rosrrt C, Raum, retired designing engineer 
Wyomissing, Pa died May 29, 1951 Born, 
Hallau, Schaffhausen, Switzerland, Aug 18, 
1870 Parents, Johann J. and Elise (Auer 
Rabm Education, graduate, Technicum, Win- 
terthur, Switzerland; ICS. Naturalized U. S. 
citizen, Reading, Pa., 1899. Married Minnie P 
Hieter, 1901; children, Gertrude A., Carl J., 
Hans E. He held many patents on textile ma 


Keep Your ASME Records Up to Date 


SME Secretary's office in New York 
depends on a master membership file to 
maintain contact individual members 
This file is referred to dozens of times every 
day as a source of information important to 
the Society and to the members involved 
All other Society records ahd files are kept up 
date by incorporating in them changes 
made in the master file 
From the master file are made che lists of 
members registered in the Professional Divi 
sions Many Divisions newsletters, 
notices of meetings, and other 
specific interest to persons registered in these 
Divisions. If you wish to receive such in 
tormation you should be 
no more than three 


with 


issuc 
materials of 


registered in the 
Divisions in which you 


are interested. Your membership card bears 


address which 
which you are 
reverse side of card for 
If you wish to 


key letters your 
indicate the 
registered Conse 't 
the meaning of the letters 
change the Divisions in which you are regis 
tered, please notify the Secretary's office 

It is important co you and to the Society to 
he sure that your latest mailing address, 
business connection, and Professional Divisions 
enrollment are correct. Please check whether 
you wish mail sent to home or office address 

For your convenicnce a form for reporting 
your address, business connection, and Pro- 
Divisions enrollment ts printed on 

Please use it to keep the master 


Opposite 
Divisions in 


fessional 
this page 
file up to date 

Four weeks are required to complete master- 


file changes 


ASME Master-File Information 


Not for use of 


Please print 


Name 


Home 

address 

Name of 

employer 

Address of 

employer 

Pr duct or 

service of compan 
Title of positior held 
Nature of work done 
Please register me in three Professio 
i 


| am a subscriber to (please check) 


Transactions 


ral Divist 


“Processing of address 


Journal of Applied Mechanics 


student members 


Check 
mailing 
address 


Middle 


mms as follows 


change requires four weeks) 


Applied Mechanics Reviews 
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chinery. Mem. ASME, 1942. Survived by wife 


and three children 


Jules Henry Robert (1893-1951) 

Juces H. Roserrt, prefessor of applied me 
chanies, Kansas State Cellege of Agriculture an 
Applied Sciemces, Manhattan, Kan., died July 
2, 1951. Born, Lacon, Iil., April 13, 1893. Par 
ents, Paul Henry and Louise Adele (Brandt) 
Robert. Edueation, BSME, University of Ili 
nois, 1914 un. AS) 1918. Survived by 
brother, John A. Robert, Birmingham, Ala 


Crawford Monroe Rosebrugh (1888-1951 

Crawrorp M. Rosesrucn, whose death was 
recently reported to the Society, was chief engi 
neer, Houston Pipe Line Division, Gulf Oil Corp., 
Houston, Texas Born, Chatham, Ont., Can 
March 5, 1888 Parents, Daniel Wesley and 
Mary Alexine (Crawford) Rosebrugh Educa 
tion, BS, Olivet College, 1910; CE, ICS, 1917 
Married Ruth E. Couch, 1914; children, Eugenia 
Mary, Crawford Thomas. Mem. ASME, 1929 


William Stewart Roth (1898-1951) 

Wittiam S. Roru, mechanical engineer, Day 
and Zimmerman, Inc., Philadelphia, Pa., died 
Aug. 25,1951. Born, Wilkes-Barre, Pa., April 19, 
Parents, John Lloyd and Ella (Hummel) 

Education, BS, Pennsylvania State Col 
1920. Married Mary Mae Skelton, 1934 
ASME, 1947. Survived by wife 


C. Payne Sheltman (1894-1951) 
C. Payne SHELTMAN, chief engineer, 
Lakes Dredge and Dock Co., New York, . 
died May 30, 1951 Born, Crandall, Texas 
June 19, 1894 Parents, William and Ruth 
Sheltman) Sheltman Education, high-school 
graduate, ICS; Polytechnic Institute of Brook 
lyn. Married Mildred V Martin, 1931. Mem 
ASME, 1947. Survived by wife and two daugh- 
ters, Mrs ae ae (Frank C.) Marciniak, South 
Famene, J.; Mrs ary Lou (Raymond V.) 
Glennon, Seatoe, Island, y 


Mem 


Great 


Richard Stanley Vogt (1917-1951) 

Ricnarp §$. Vocr, shop superintendent, 
Thomas C. Wilson, Inc., Long Island City, N. Y., 
died June 6, 1951. Born, New York, N. Y., 
Feb. 10, 1917. Parents, Joseph P. and Anne 
Flemming) Vogt. Education, Bachelor of Aero- 
nautical Engineering, New York University 
Evening 1943 Married Margaret Szego 
Jun. ASME, 1943. Survived by wife and son, 
Douglas B.; father and two sisters, Eleanor 
Sandhowe and Hazel Robinson, 


ASME to Cosponsor Mid- 
west Fluid Mechanics 
Meeting 


HE American Society of Mechanical Engi- 
neers will be one of the sponsors of the 

Second Midwestern Conference on Fluid 
Mechanics to be held at The Ohio State Univer- 
sity, Columbus, Ohio, March 17-19, 1952. 
Other sponsors include: The Graduate School 
of The Ohio State University, American Me- 
teorological Society, Institute of Aeronautical 
Sciencies, the Fluid Dynamics Division of the 
American Physical Society, and the Columbus 
Sections of the American Institute of Chemi- 
cal Engineers, and the American Society of 
Civil Engineers 

A broad range of subject matter concerning 
different phases of theoretical or applied fluid 
mechanics is planned for the conference. 
Among the subjects expected to be taken up 
are: Acrothermodynamics, applied mathe- 
matics, atmospheric flow patterns, combustion, 
compressible flow, convective heat, mass heat 
transfer, dynamics of interstellar matter, hy- 
draulics, hydrodynamics, lubrication, mag- 
neto-hydrodynamics, mechanics of flow of par- 
ticles (Aerosols, fluidized solids, smoke abate- 
ment, radioactive-waste disposal), turbulence, 
and viscous flow. 

Ir is planned to publish proceedings of the 
conference. 
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ALL STANDARD MODELS, BOTH GAS- 
FIRED AND OIL-FIRED, LISTED BY 
UNDERWRITERS’ LABORATORIES, INC. 


ALL GAS-FIRED STANDARD MODELS 
APPROVED BY AMERICAN GAS 
ASSOCIATION. 


ACCEPTANCE BY FACTORY MUTUAL 
ENGINEERING DIVISION OF DRAVO 
STANDARDIZED SAFETY CONTROL 
CIRCUIT. 


@ automatic operation . . . on-off or modulating 


controls 
@ long service life . . . low maintenance. . . stain- 


DRAVO HEATER SAFETY MEANS 
SAVINGS FOR YOU 





Because they have this safety approval, you'll 
find you can obtain the lowest-possible insurance 
rates with Dravo Counterflo Heaters. These sav- 
ings represent only part of the many savings you 
get with Dravo warm-air heaters. For instance: 


less steel combustion chamber eliminates re- 
fractory lining 
@ mobility . . . can be moved easily to any location 
@ low fuel consumption .. . direct-fired . . . burns 
gas or oil . . . readily converted 


DRAVO HEATERS HAVE MANY USES... 


These versatile heaters are ideal for commercial 
and industrial use in foundries . . . warehouses 
- machine shops . . . stores... schools... 
churches . . . process industries . . . and many 
others. Why not look into the possibilities of 
Dravo Heaters for your heating and ventilating 
needs? Write today for Bulletin No. QR-5 26-8 


DRAVO HEATERS OFFER YOU... 


@ low initial cost . . . savings up to 60% on 
installation 

@ concentration of heat at working levels 

@ 150-foot air throw ... no duct work required 


@ flexibility . . . units can be mounted in any 
position on floor, wall or ceiling 


Manufactured and sold 
in Canada by 
Marine Industries, Ltd., 
Sorel, Quebec 


Export Associates: 
Lynch, Wilde & Co., 
Washington 9, D.C. 


HEATING DEPARTMENT 


by Pad AV Dravo Bidg., Fifth & Liberty Ave. 
c oO 


rPOratTst on PITTSBURGH 22, PA. 
ATLANTA * BOSTON * CHICAGO * CLEVELAND * DETROIT * WEW YORK * PHILADELPHIA * PITTSBURGH 
Sales Representatives in Principal Cities 





40 - December, 1951 as MECHANICAL ENGINEERING 





no _-¥°- worRIES 
WITH R-{ BLOWERS 


Today’s production urgencies call for “no- 
vacation” performance from blowers and other 
equipment to move gas and air. You must be sure 
of positive Volume, at the required Pressure, 
and at Low power cost to keep down rising ex- 
penses. The answer is Roots-Connersville Blowers 
with V-P-L. 

You obtain this freedom from worry whether 
you install R-C Centrifugal or Rotary Positive 
equipment. This exclusive dual-ability gives you 
the choice of either type to best meet your re- 
quirements. Wide latitude in sizes, from 5 cfm 
to 100,000 cfm, permits selection of units with 
capacities close to your specific needs. Often, this 
flexibility saves time, cost, space, weight and 
power charges. 

R-C engineers will gladly counsel with you on 
any problem of moving or measuring gas or air 
to keep production going. 

Roots-ConNERSVILLE BLowER CORPORATION 

510 Michigan Avenue, Connersville, Indiana 


Two, 4-Stage, Type H Centrif- 
vgal Comp %, fed on 
common base. Motor driven, with 
capacities of 11,230 cfm and 
8,990 cfm, respectively. 
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JENKINS 


COMPRESSED AM FOR 
PNEUMATIC CONTROL 


wane CONDENSER 
WATER TO PumP 





How to plan 


PRACTICAL PIPING LAYOUTS 


OT MEFIGERANT GAS TO CONDENSER 
— MEPMGERART NTERCOOLER 





VALVE RECOMMENDATIONS 


For details of valves to suit varying 
conditions, see Jenkins Catalog. 


CONNECTIONS FOR STEAM TURBINE DRIVEN 
CENTRIFUGAL REFRIGERATION COMPRESSOR 


| As shown in the diagram, steam from high 


pressure mains passes through an automati- 
cally controlled steam throttling valve which 
varies turbine speed in accordance with the 
load on the air conditioning system. 


Control is based upon the temperature of the 
chilled water leaving water chiller. A pneu- 
matic controller, positioned by a temperature 
element in the chilled water discharge pipe. 
controls air pressure on a diaphragm valve in 
the oil pressure system. 


This valve controls the pressure on the steam 
throttling valve, changing speed of the tur- 
bine in accordance with air conditioning load. 
Exhaust steam from turbime enters the steam 
condenser which maintains a very low back 


pressure (26" to 28” vacuum). 


Where district steam is used, it is generally 
uneconomical to return the condensate to the 
boilers; condensate is merely discharged to 
the sewer after some of the heat has been 
used to preheat domestic hot water for the 
building. Local codes specify maximum heat 
of discharge. 

Jenkins Valves listed are rated for an as- 
sumed high steam pressure of about 160 psi. 
and the condensing water pressure of about 
200 psi. 


Consultation with accredited piping engi- 
neers and contractors is recommended when 
planning any major piping installations. 


TO SIMPLIFY PLANNING 

To save time. to simplify planning. to get all 
the advantages of Jenkins specialized valve 
engineering, select all the valves you need 
from the Jenkins Catalog. It’s vour best assur- 
ance of lowest cost in the leng run. Jenkins 
Bros., 100 Park Ave., New York 17; Jenkins 
Bros., Ltd., Montreal. 


COMPLETE DESCRIPTION AND 
GRAM OF THIS LAYOUT FREE O 
cludes additi i detailed infor 
ask for Piping Loyouvt No. 58. 


ENLARGED DIA- 
IN REQUEST. In- 
Simply 





§2 


SPEED CONTROL vaLvE 
LINE CONTROLS AUTO THROTTLING VALVE 
wave 


ereeeuns 
238 
+ 


TO ORAIN 





JENKINS vatves| 





SERVICE i 
Main Steam Supply 
Shutof 





Steom Supply 
to Turbine 





Prevent Condenscte 
Back flow 


+ -~ —_+ 


Free Blow and 
| Trap Test - 


Trap Shutof 








High Pressure 

| Gage = 
Condensate Pump 

Shutdown 
Prevent Condensate 
Beckfow __ 
Condensate Pump 
| Br. Globe _ Control & Shutoff 
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These announcements are obtained mostly from 
advertisers in MECHANICAL ENGINEERING 
and ASME MECHANICAL CATALOG 








Available literature or information may be secured by writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 





e NEW EQUIPMENT 


Combustion Oil-Gas Burner 


Whenever gas is sold on interruptable or 
curtailable service, it necessitates a burner 
in which either gas or oil can be used. The 
Cleaver-Brooks Co., Milwaukee, Wis., has 
this problem with the introduction 
combination oil 


sol ed 
of its line of five “Hev-E” 
and gas burners. 

Advantages of the new line of burners in- 

de a forced-air draft system which pro. 
vides a single blower fan for all air for com- 
b stion, assuring perfect control to the fire 
nder all atmospheric conditions. Both gas 
and air are accurately controlled to give 
high CO, with the greatest efficiency. And 
both oil and gas are burned efficiently. 


The Hev-E burners can be regulated 
burn the proper amount of gas or oil for the 
requirements of the particular installation. 
On all burners, low-fire start is accomplished 
with either gas or oil. On the two larger 
sizes, the AMG-5 and AMG-7, full modula- 
tion between high and low fire is available. 

The most modern type of electronic con 
trols are used to guarantee that the main 
gas valve cannot be opened unless a pilot 
flame is established. These same electronic 
controls are those fully developed, widely 
used, and proved superior in the burning of 
oil. Changeover from gas to oil on all 
models is quickly accomplished. 

The models range from 720,000 maximum 
Bru gas burned in the AMG-2 size to 8,700, 
000 maximum Btu gas burned in the AMG-7 


Size 


Lightweight Man Trolley 

A new lightweight man trolley is being 
designed and fabricated by Dravo Corp., 
Pittsburgh, Pa., for an existing ore- handling 
bridge at Granite City Steel Company’s 
plant, Granite City, Ill. 

The new trolley will operate with a 12-ton 
bucket and will replace the original trolley 
which was designed to handle a 7 !/2-ton 
bucket. Two new 600-series pa di- 
rect-current motors will power the trolley and 
two others will be used for bucket hoisting, 
holding, and closing drums. 


MECHANICAL ENGINEERING 


Supercharged Generator 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., has announced the installation of the 
world’s first superchar ed generator at the 
Edgewater plant of the Wisconsin Power 
and Light Company 'in Sheboygan, Wis. 
This new design rated 60,000-kw, 12,500- 
volt, 3600-rpm_ steam-turbine-driven gener- 
ator was installed in midsummer and is 
now in operation, It embodies a new princi- 
ple which saves 30 to 40 per cent of the 
material of a normal 60,000-kw machine. 

The great reduction in weight and length 
s achieved by forcing hydrogen at much 
higher velocity than has been used before, 
directly over the surfaces of the current- 
carrying copper conductors of the rotor. In 
addition to the normal fans for circulating 
the hydrogen, the new generator has a two- 
stage centrifugal compressor, much like an 
oversize aircraft supercharger, mounted at 
one end of the rotor shaft supply ing gas to the 
rotor, lo get the heat out of the rotor 
faster, engineers have devised specially 
shaped copper windings through which cool 
hydrogen travels at high speed. After being 
heated in passing through the rotor, hydrogen 
is cooled by conventional water-to-hydrogen 
heat exchangers. 


The heat-removing ability of the super- 
charged design is demonstrated by test data 
showing that in less than 1/s9 sec hydrogen 
passes through the full length of the rotor 
passages of a 60,000-kw machine, while at 
the same time it absorbs enough heat to raise 
the temperature to 90 F. 

In addition to the great savings in copper 
and steel effected by the new design, several 
other important advantages are ‘brought 
about. Powerhouses of the future will be 
smaller and less costly, resulting from the 
shorter rotor and reduced rotor removal 
space required. Foundations will be simpler 
and reduced in size. Short-circuit currents 
are substantially reduced, with consequent 
savings in cost of circuit bre akers, reactors, 
and other equipment and with less damage 
likely to occur in event of short circuit. 


Cold Rolling Mills 
The Loewy Rolling Mill Division of 
Hydropress, Inc., New York, N. Y., recently 
put in operation two high-speed installations 
tor the cold rolling of aluminum foil, 42 in. 


wide X 0.00025 in. thick. Each of these 
installations is composed of one four-high 
roughing mill, 10 in. and 24 in. X 48 in., and 
one two-high finishing mill, 18 X 48 in., with 
their accessories. These mills, capable of 
producing foil at speeds up to 3000 tpm, and 
provided with modern mechanical and elec- 
trical equipment to assure accurate control 
of gage and trouble-free operation, may be 
operated with a minimum of skilled per- 
sonnel. 


A pushbutton station, located close to the 
mill on the delivery side, permits the operator 
to closely observe the product he is rolling; 
from here he also controls the screwdowns. 
either in unison or separately, the front and 
back tension, as well as the speed of rolling 
according to the thickness of the material 
leaving the mill, as indicated by his electric 
gage. 

The coils, weighing up to 3000 Ib, are 
wound on cores which are interchangeable 
throughout the equipment in the plant. 
They are loaded on the winding or unwinding 
reels by means of carriages controlled by the 
operator from the pushbutton station. The 
unwinding reels are provided with a special 
device for axial movement of the drum to 
permit the operator to correct any tele- 
scoping in the coil. 


Chain Vise 

Disassembling, repairing, or connecting 
roller chain is now extremely simplified by 
the use of the new Baldwin-Rex chain vise, 
recently announced by Baldwin- Duckworth 
division of Chain Belt Co., Springfield and 
Worcester, Mass. The vise makes it pos- 
sible to take apart single or multiple strand 
roller chain in a few minutes with ease. 

The vise is made of forged steel for long 
wear, with hardened jaws specially shaped 
for adapting to various chain sizes. 
proximate adjustments are made before ‘the 
chain is inserted, permitting rapid clamping. 
It is made in two sizes; No. 1, for single- 
strand roller chains from '/: through 1 in. 
pitch, for double-pitch chains of 1, 1'/,, and 
1'/, in. pitch, and for double- strand chains 
of 1/2, °/s, and 3/, in. pitch. Vise No, 2 is 
intended tor single-strand chains of 1 through 
2 in. pitch and for double-strand chains from 


1 to 2 in. pitch 
Continued on Page 45 
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the truth about 
Dow Corning 
Silicones... 


1 ACh, SRN AR 


. is more fantastic than the patter of the 
pitchman or the spiel of the barkers that 
doubled in advertising and sales 
a generation ago. For example: SILICONE EXPOSITION 

now scheduled for 


CLEVELAND 
DETROIT 
PHILADELPHIA 
NEW YORK 
BOSTON 
PITTSBURGH 
CHICAGO 
Silastic,* the Dow Corning silicone rubber is used to seal pe 
hot air at 600°F., hot oil at 350-400°F., limit switches and LOS ANGELES 


bomb bay doors at —100°F. < it y Oe If you want to know more 

ai nA _ about this Exposition 
write for complete infor- 
mation including our new 
32-page book which 
answers in simple words 
and pictures, the $64 
question “What's a 
Silicone?” Address De- 
partment Q-12 


DOW CORNING 


eee ee 6 irr 


Silicone (Class H) electrical insulation makes motors 
and other kinds of electrical equipment last 10 times 
as long as they ever did before. 





These same insulating materials are used to 
double the power per pound ratio in electric machines. 


ore eer eeeer 


a ee 


Dow Corning Silicone oils and greases 
make permanent lubrication a practical reality. 


To many engineers and executives, such silicone facts 
as these still sound too good to be true. That’s why 
we have built and assembled 16,000 pounds of 
demonstration units and typical applications to 
prove that our silicone products will do all that we DOW CORNING 
claim for them. This is the first comprehensive CORPORATION 
Silicone Exposition ever assembled. Previewed Midland, Michigan 
in Washington, D. C. during the week of ATLANTA 
October 22nd, this exhibit will be given CHICAGO ee ete ie 
private showings in major industrial enemas 

DOW CORNING 


centers across the country. 
DALLAS 


vos anceuss MAYTAT ATL La 


DOW CORNING CORPORATION MIDLAND, MICHIGAN 
NEW YORK 
WASHINGTON, D. C. 


*T.M.REG.U.S.PAT.OFF, 


* Im CANADA: Fiberglas Canada, Ltd., Toronto © In GREAT BRITAIN: Midland Silicones, Ltd., London 
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Miniature Oscillograph 

Up to nine sources of data representing 
vibration, pressure, velocity, strain, or other 
phenomena, either static or dynamic, can 
record simultaneously on the new 5 X 5 X 8- 
in. recording oscillograph, type 5-118, just 
released by Consolidated Engineering Corp. 
of Pasadena, Calif. 

Operating from a 28-volt d-c power source, 
this highly compact test instrument is 
ideally suited to mobile testing programs, 
where space and weightsaving are of para- 
mount importance and yet highly accurate 
results are required. 


Developed originally for a missile-testing 
program, this midget oscillograph produces 
dynamic test records 3'/2 in. wide and up to 
40 ft long on which the nine separate phenom- 
ena can be measured with respect to both 
time and one another. 

The new oscillograph employs the same 
standard type 7-200 galvanometers as used 
in the larger Consolidated oscillographs 
(Types 5-114 and 5-116). The galvanom- 
eters are mounted in a stable, cast magnet 
block to insure uniform, dependable results 
and are easily reached’ for adjustment or 
replacement when the film magazine is 
removed. A translucent cover on the gal- 
vanometer opening hinges back to become a 
graduated screen for vertical and horizontal 
adjustment of light spots. Tools for gal- 
vanometer adjustment are conveniently 
stored in the magazine. 


Carboloy Broadens Activities 

A vast broadening of the sphere of its 
activities was revealed by Carboloy Dept. of 
General Electric Co., recently. 

While retaining its position as the world’s : 
largest producer of cemented tungsten car- on FACTORY 
bide, the Carboloy organization is engaged ‘ te Soc d 
in developing a wide variety of new products . hte P 
and metallurgical materials. 

In general, the Carboloy organization di- 
vides its products into four groups: 

1 Established products. This group al- 
ready includes tungsten carbide, permanent 
magnet meta's, and Hevimet. 

2 Products which have been field teste< 
in pilot-plant production and for which 
quantity output is planned. In this group 
are the new chrome-carbide metals char- 
acterized by extremely high resistance to 
all forms of wear—abrasion, corrosion, and , 
erosion, as well as resistance to oxidation at Bp ‘ ‘ 
high temperatures. These metals require RIGGS & STRATTON is the world’s largest 
no strategic tungsten or cobalt. . : 

3 Products which are out of the labora- builder — more than 30 years of continuous 
tory stage and in the “engineering appraisal” production — of single-cylinder, 4-cycle, air-cooled 
stage. In this group, the following are é : ‘ ‘i . ° 
included: (a) bearing metals, (b) titanium gasoline engines. Briggs & Stratton Corporation, 


carbide, (c) thermistors, (d) cemented car- ° . F . 
bide “welding” rod. Milwaukee 1, Wisconsin, U.S.A. 
4 Products still in the Research Labora- 
tory stage. : ; 
_In its oldest field—tungsten carbide- In the automotive field Briggs & Stratton is the recognized leader 
Carboloy revealed a number of promising “ 
and world’s largest producer of locks, keys and related equipment. 


advances. 


Preferred power for sand and material spreaders and a wide range of other equip- 
ment for road maintenance and construction — the world’s most widely used 
single-cylinder gasoline engine on machines, tools, appliances used by in- 
dustry, railroads, oil-fields, and on equipment for farm and home. 


Cont aued on Page 46 
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All These Were Once 
DUST COLLECTION PROBLEMS, TOO 


48 Carbon Black Plants 
203 Metallurgical Installations 
205 Acid Plants ¢ 40 Paper Mills 
270 Detarring Installations 
216 Power Stations 
73 Steel Plants e 99 Oil Refineries 
and Miscellaneous Installations 


Your electrical precipitator installation will 
be individually engineered...and based on 
the Research Corporation's experience graph- 
ically shown by that towering pile of thou- 
sands of blue prints. 

This knowledge is a valuable asset that 
will help Research engineers to “tailor- 
make"’, your Cottrell installation. For ex- 
ample, they cam more quickly determine the 
right answers to such variables as the size, 
shape and type of both discharge and col- 
lecting electrodes, their relative spacing, 
flue arrangements and many other tors. 
At Research you can count on ,_. «table 
solutions to individual problems. 

Research Corporation Cottrells can be 
made as efficient as you desire. They can col- 
lect 95°% to over 99° of all solid or liquid 


particles suspended in gas entering equip-, 


ment. Write for free booklet giving valu- 
able data. 


Typical One Day Collections 


® 250 TONS OF FLY ASH 
®@ 5500 POUNDS OF CONCENTRATED 
SULPHURIC ACID 
® 6 TONS OF SODA SALTS 
AT PAPER MILL 





RESEARCH 


CORPORATION 


405 Lexington Ave., N. Y. 17, N.Y. 122 S. Michigan Ave. Chicago 3, ll. 











Small Capacity 
SIDE SUCTION PUMPS 


Close-Coupled @ Flexible Coupling @ Belt Drive 
HEADS 
0 to 100 ft. 


CAPS 
5 to 75 G.P.M. 


service. 


3500 R.P.M 





Ideal as part of Equipment 
Manufacturer's product, 
such as, air conditioning 
units, cooling towers, 
evaporator coolers, 
coolers, hot water circu- 
lators, etc. — and general 


Speeds 1750 to 


¢ Medium Duty 


milk 


Type JMC Aurora 
Close-Coupled Pump 
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Among those of particular interest are the 
following: 

1 Cold extrusion. Action development 
of tooling for this process, which allows 
metals to be formed into varied shapes with a 
minimum of machining. 

Hot-formed carbide rings. Solid car- 
bide rings formed by bending hard carbide 
rods to shape. 

3 Wear-resistant parts. Hammermill 
blades, for instance, which simplify mill 
design and reduce maintenance require- 
ments. 

4 Mining drills. Now produced by 
industry in a wide variety and in sizes up 
to 7in.in diam. 





Nylon Bearings 

To overcome several limitations which re- 
strict the suitability of plain injection 
molded or machined Nylon bearings for 
many applications, Thomson Industries, 
Inc., Manhasset, N. Y., has developed the 
NYLINED Bearing. A typical NYLINED 
Bearing, as illustrated, consists of an outer 
sleeve of inexpensive metal and a relatively 
thin lining of Nylon bearing material. The 
Nylon liner is retained in the outer sleeve in 
a manner which will permit it to expand and 
contract circumferentially around the inner 
periphery of the outer sleeve. The liner is 
provided with a narrow slot, or compensation 
gap, which interrupts the circumference. 
In applications where lubricants can be used, 
one or more annular grooves are provided on 
the inside of the outer sleeve to form storage 
wells for grease or other lubricants which are 
evenly distributed through the compensa 
tion gap, 


The NYLINED principle eliminates the 
need for wide clearances which are necessary 
in plain Nylon bearings to compensate for 
dimensional changes due to thermal expan- 
sion and moisture absorption. Dimensional 
changes in the NYLINED liner are taken 
up by the compensation gap with no ap- 
preciable effect on the diameter. 

NYLINED Bearings present no cold flow 
or creep problem which makes it inadvisable 
to press fit plain Nylon bearings, hence they 
can be inexpensively and rapidly installed by 
press fit or clamping methods. 

There is no danger of seizure due to stress 
deformation which can distort the bore of 
most plastic-type bearings. Internal stresses 
in the thin section liner are negligible, and 
any slight tendency to change is taken up in 
the compensation gap. 

NY LIN NED Bearings can be furnished in 
the plain sleeve type: or .the flange type. 
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When substantial thrust loads must be 
carried in addition to radial loads, the bear- 
ing is usually laid out to provide a separate 
surface of Nylon bearing material to take the 
thrust. Since NYLINED Bearings can be 
quickly fabricated to special dimensions 
without expensive or elaborate molds or dies, 
they can be furnished on a custom basis, 
designed eaventy for each application, 
rapidly and economically. 





Force-Balance Controller 

A new nonindicating, force-balance con- 
troller with only one-knob adjustment for 
two control responses has been recently in- 
troduced by the Taylor Instrument Compan- 
ies, Rochester, N.Y. 

The Transet* Bi-Act* controller, as it is 
called, is designed for applications where it 
is desirable to transmit the measured variable 
to some remote location. It is particularly 
adaptable to flow, liquid level, or pressure 
applications requiring fast reset rates and 
broad throttling bands, or applications where 
derivative action is not essential. 


The Bi-Act controller incorporates several 
features which make it especially advantage- 
ous to many applications: (1) A new and 
simplified control circuit which pneumatic- 
ally links proportional and automatic reset 
responses together. (2) One knob to adjust 
both proportional and automatic reset 
responses so that the processes can be 
brought to a stable condition with extreme 
-ase. (3) Controller action can be changed 
cuickly and easily without disturbing any 
piping connections. (4) An optional, plug- 
in-type, leakless manifold provides a simple 
means for connecting or removing controller. 
5, Rapid controller action is obtained by 
a lerge-capacity booster air relay. (6) Built- 
in cut-off relay is provided on ail Bi-Act con- 
troliers so that they may be either pane! or 
field mounted. (7) An inexpensive con- 
troller for these applications where deriva- 
tive response is not required. 

The controller measures only 71/2 in, over- 
all length and has a range of adjustment of 1 
to 200per cent throttling range and automatic 
reset of 0 to 100 repeats per minute. Write 
for bulletin No. 98070, Taylor Instrument 
Companies, Rochester, N.Y. 

Continued on Page 48 
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The STANDARDAIRE 
PRECISION BUILT 


Arial Flow BLOWER 


Features “Two More Vital Components: 


PRECISION ROLLER BEARINGS—spherical type are used on the 
fixed ends of the rotor shafts and a cylindrical type on the floating ends. 


With such a design free align- 
ing action of the rotor shafts 
is assured and specific speed, 
load, and service require- 
ments are easily met. In 
addition, this bearing con- 
struction fully compensates 
for any housing distortion 
which might occur due to 
temperature differentials. 


LABYRINTH TYPE OIL SEALS—Bearings and gears are lubri- 
cated by a spray of filtered oil. The oil is controlled by a balanced 
pressure, labyrinth type seal which gives complete oil control and 
assures absolutely clean air delivery under all operating conditions. 


Such features as precision bearings—frictionless oil seals—hardened, 
shaved, helical gears—contribute immeasurably to the efficient and 
dependable performance of the Standardaire Blower—A Modern 


Machine with Superior Operating Characteristics. For further in- 
formation write READ STANDARD CORPORATION, Dept. E-20, 
370 Lexington Avenue, New York 17, N. Y. 


Standardaire Blower No. 105B21 and 
motor, mounted on common base, for 
direct drive through flexible coupling 
to deliver 3200 c. f. m. at 1750 r. p. m. 


BLOWER-STOKER DIVISION 


READ STANDARD 


@ ONLY THE NAME Is CHANGED 


CORPORATION 


NEW — * (GHICASO e ERIE « YORK »« LOS ANGELES 
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..-DUAL 


CONTROL 


WITH (1) Refractory Faced Disk Control 


(2) Air Vane Control 


NATIONAL AIROIL 
UNIVERSAL REGISTERS 


You get better performance with NATIONAL AIROIL Uni- 
versal Registers because they have a dual feature for controlling 
air volume ind of Air vanes can be 
instantly reversed “to change direction of turbulence while air 
volume is separately re mguent by a refractory faced disk. Both 
adjustments can be made while the bumer is firing. 
NATIONAL AIROIL Universal Registers i f 
dual fuel firing of gas and oil. re ee ae 
Universal Registers with b factured in three sizes with 
odie up to 60,000 Ibs. ai steam produced per bumer per 
Our. 

Write for information on your business letterhead. 


PRODUCTS 

OIL BURNERS and GAS BURNERS for industrial po d heati 
STEAM ATOMIZING OIL BURNERS; MOTOR- DRIVEN N ROTARY OIL. URNERS, 
MECHANICAL PRESSURE ATOMIZING OIL BURNERS, LOW AIR PRESSURE OIL 
BURNERS; GAS BURNERS, COMBINATION GAS and OIL BURNERS, AUTOMATIC 
St Rene HN Tee ane AREA 

i G an AIR INTAKE 
DOORS; OBSERVATION PORTS, SPECIAL REFRACTORY SHAPE : 


NATIONAL AIROIL BURNER CO., INC. 


Main office & Factory: 1239 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 
SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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Fine-Particle Reduction Mills 


Wheeler fine-particle reduction mills, 
sometimes referred to as fluid energy mills, 
are now available for purchase outright. 
Formerly these mills were leased on a rental 
basis. 

Made by C. H. Wheeler Mfg. Co., Phila- 
delphia, Pa., the fine particle reduction 
mill is based on the principle of fluid energy 
attrition. Raw material of minus 4 mesh or 
smalier is introduced continuously into the 
inlet hopper. An injector feeds the material 
from the hopper into the reduction chamber, 
pressurized fluid, air, steam, or any gas or 
vapor, enters the manifold and is discharged 


through suitable nozzles into the reduction 
chamber at sonic or supersonic velocities. 
Feed material is entrained by the stream of 
circulating gas. The violent jet action in 
the reduction chamber breaks up the in- 
dividual particles by impact and abrasion 
against each other. As particles are whirled 

| around and around in the mill they reduce 
each other in the reduction chamber area. 
Centrifugal force shifts the larger particles 
toward the outer periphery. The smaller 
particles work toward the inside as they are 
reduced to desired submicron size. They 
escape with spent fluid through the classifier 
outlet into Wheeler centrifugal type collec- 
tors. 

The mill is presently available in two sizes. 
Model 0405 is the small mill for 200 to 1800 
lb feed rate per hr. Model 0808 is the large 

| mill for 400 to 6500 Ib feed rate per hr. The 
large mill produces 2'/; times more than the 
small mill, using air—and 3*/, to 4 times more, 

| using steam—estimated on the basis of the 

| same power consumption for both mills. 
Production per ton is correspondingly 
cheaper where the large mill capacity can be 
used. 


Vane-Type Rotary Pump 


A heavy-duty vane-type rotary pump has 
| been added to the existing line of rotary 
| pumps manufactured by Worthington Pump 
| and Mdachiners Corp., Harrison, N. 

All models are positive displacement, 

sliding-vane type in which the pressure of the 
| liquid being pumped maintains contact of 
the vanes against the liner. 
| The pumps are to be manufactured in 
both internal and external bearing design; 
the external bearing models being especially 
| suited for nonlubricating liquids such as 
| gasoline and kerosene. The pumps are 
| manufactured with built-in relief valve and 
| can be manufactured in either standard- 
| fitted, bronze-fitted, or in all-bronze con- 
| struction. 
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High-Speed Hoist 

A new high-speed mine hoist will help 
boost the production of defense-vital iron 
ore at the Alan Wood 6 Company’s 
Scrub Oaks Mine in Dover, N. J. 

The hoist, driven by a '1750-hp General 
Electric d-c motor, is designed to lift 250 
tons ofiron ore up a 3840-ft shaft every hour. 
Operating at a rope speed of 2315 fpm, the 
hoist will deliver a nine-tone load to the 
surface every two minutes, 

Installation of the new hoist is part of a 
program to boost production of crude ore 
from the mine—New Jersey’s largest—to 
about 2000 tons every eight working hours. 
The ore, after concentration, is used by the 
Alan Wood Company in the production of 
high-grade steel. 

Constructed by the Nordberg Manufactur- 
ing Co. of Milwaukee, Wis., the new hoist 
will utilize two buckets or “skips,” each 
having a nine-ton capacity. 

In addition to the 1750-hp, amplidyne- 
controlled, adjustable voltage drive, General 
Electric will supply a 1500-kva, three- phase 
transformer, a motor-generator set, switch- 
gear, and controls, 


Roller Bearing Journal Boxes 

The trend toward equipping all types of 
railroad cars with roller bearing journal 
hoxes has been given added impetus by the 
introduction of a new line of roller bearing 
journal boxes for freight cars, by Hyatt 
Bearings Division of General Motors Corp., 
Harrison, N. J. 

These new boxes have been designed to 
fit conventional freight-car trucks with both 
the integral-box-type and pedestal-type side 
frames. They can be installed to replace 
existing plain bearing equipment, with only 
a minimum of alteration to the truck side 
frames 


Hyatt journal boxes for freight cars are 
grease lubricated. The bearings are of the 
straight radial type giving maximum load- 
carrying capacity in the space provided. 
Thrust loads are taken against liberally pro- 
portioned race flanges. Straight radial con- 
struction of the bearings permit car axles 
to float laterally within predetermined limits 
thus cushioning sidewise shocks and reduc- 
ing wheel flange wear. 

All bearing and box parts are completely 
accessible for cleaning and inspection. Both 
journal boxes and bearings can be removed 
from car axles without breaking race fits. 
Spare wheel and axle sets can be stored 
with only inner races, spacer and thrust 
rings in place instead of complete journal 
boxes thus reducing spare parts inventories. 

The housings for integral box type side 
frames are designed in such a way that they 
can be reversed top to bottom to present a 
new wear surface in the bearing load zone 
thus lengthening the usable life of the unit. 

Continued on Page 59 


Niagara Aero Heat Exchanger 


quickly pulls down the initial 
peak load of heat in quenching 


. . . and saves cooling water 


Accurate control of quench bath temperatures and 
quickly effective capacity to handle the initial peak load 
of heat in quenching prevents production set-backs, in- 
creases the output of your heat treating department, 
prevents oil fires, saves you losses from rejected parts. 

Niagara Aero Heat Exchangers give you this control 
in both furnace and induction hardening methods. They 
prevent both over-heating and over-cooling of the 
quench bath. 


prevent many troubles, constantly improve quality and 


Hundreds of heat treaters know they 
increase production. 

They quickly pay for themselves by saving cooling 
water coils and extend your quench capacity without 


extra water or cooling tower. 


Write for Bulletin $120 giving complete information. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 
Dept. ME, 405 Lexington Ave. New York 17, N.Y. 


Experienced District Engineers in all Principal Cities 
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No Frost Spray Cooler 

Niagara Blower Co., New York, N. Y., 
announces an improved model No Frost 
spray cooler applying to the refrigeration 
and Tefrigerated storage of products that are 
sensitive to the moisture content of the air, 
especially foods which are liable to dry out, 
shrink, or discolor in cold dry air. The 
equipment differs from previous models in 
that the air enters through the fans and is 
blown through the units. The air passes 
over refrigeration coils and through a spray 
of No Frost liquid solution which prevents 
the condensation of water and the formation 
of ice or frost on the coils. The chilled air, 
which may be as low as —20 F passes direct 
from the spray chamber into the room, thus 
it contains no reheat from the energy of the 
fans and, therefore, higher humidity air is 
made available. With no loss of cooling 
capacity from accumulation of frost on the 
refrigerating coils, no interruption for de- 
frosting and no reheat added to the air, 
closer control of conditions is obtained with 
resulting improvement in the quality of 
products held in refrigerated storage. This 
has been found valuable in the storage of eggs 
and other perishables. 


Blueprint Reproduction 

4 new photographic reproduction paper 
which produces black-on- whies photographic 
intermediates directly from blueprints and 
other negative originals without the need for 
darkroom handling or special reproduction 
equipment has been announced by the East 
man Kodak Co., Rochester, N. Y. 

The new paper, named Kodagraph Repro- 
Negative Paper, can be exposed on standard 


drawing reproduction equipment, in ordinary 
room light, and processed with standard pho- 
tographic chemicals. It is similar to Koda- 
graph Autopositive Paper, Kodak’s direct-to- 
positive printing drawing reproduction ma- 
terial. Used as a companion material for 
Autopositive, it is stated, Kodagraph Repro- 
Negative Paper now makes it possible for a 
reproduction department or shop to stand- 
ardize on positive photographic intermedi- 
ates in its quantity-print production, regard- 
less of the type of originals available. 

The new paper is a silver-sensitized, me- 
dium-high-contrast material which is similar 
to conventional photographic papers in that 
it prints a positive from a negative and vice 
versa. However, since no darkroom han- 
dling is required and no special equipment is 
necessary, it is expected that it will fit in 
readily with the practices of most reproduc- 
tion departments and shops. 

Kodagraph Repro-Negative Paper can be 


used to reproduce just about any type of 


negative line original—old or new, in 
| condition or poor, the Company announces, 


Magnetic Amplifier Regulator 

A magnetic amplifier regulator has been 
tested on full-scale steel-mill equipment at 
the East Pittsburgh plant of Westinghouse 
Electric Corp. Tested under simulated 
yperating conditions, it has successfully 
controlled a 4000-hp double-armature motor 

_ that will be used on a 66-in, tandem cold 
reduction mill. 

Since the magnetic amplifier, physically 
and electrically, is a special form of the 
transformer, it ’is a static device—it just 
“sits” there. Itis rugged, it has no bearings 








DOUBLE THE VALUE OF 
YOUR PUMP DOLLARS! 


Wy Specify Sier-Bath 
SCREW PUMPS 


or brushes to maintain, it has no moving 
parts, and it can be mounted on panels in 
control cabinets so that no extra floor space 
is required. The magnetic amplifier re- 
quires no warm-up time as do electronic 
tubes, and i . does not have the power limita- 
tionsof tu 

The ern of the magnetic amplifier is 
analagous to thatof the three-element vacuum 
tube. In simple form it consists of two sets of 
coils wound on a magnetic core: one coil car- 
ries alternating current; the other carries di- 
rect current. The d-c winding corresponds 
to the control grid in a vacuum tube. 
Magnetically, a small variation in the cur- 
rent flowing in the d-c winding causes a large 
change in the reactance of the a-c winding, 
and hence a large change in a-c current flow- 
ing through this winding. Rectified by dry- 
type rectifiers, this energy can be used to 
perform control functions. 


Selfocus Cathode-Ray Tube 


A new selfocus cathode-ray tube for military 
applications has been developed by the 

Cathode-ray Tube Division of Allen B. Du 
+ Laboratories, Inc., Clifton, N. J. 
This new tube results in better performance, 
simplification of the design of the equip 
ment, and considerable saving in weight. 
It has been found that the Selfocus type of 
tube will save at least three pounds of weight 
in air-borne radar equipment. 

The principle of selfocus permits, for the 
first time, the use of the cathode-ray tube 
which requires no focusing controls, no fo- 
cusing coils, no permanent magnet focusing, 
or electrostatic focusing devices. Such a 
tube has long been the goal of all the manu 
tacturers of cathode-ray tubes and has been 
cited by leading engineers as being the ideal 
tube, but something that could. not be 
achieved in production. However, this tube 
is now being produced in large quantities 
by Du Mont. 

When the selfocus tube is employed i: 
television receiver or a radar unit, the pic 
ture is always in perfect focus with no focus 
adjustments of any kind, regardless of \in 
voltage variations or differences in brightness 
and contrast settings. 

The selfocus principle can be used in 
nearly any size cathode-ray tube and is 
presently being incorporated in 17-in., 20-in., 
and 21-in. Du Mont Teletrons. Undoubr 
edly, many tube types designed specifical!y 


for military applications will employ th 








sel focus principle in the near future. 


When you choose a Sier-Bath Screw Pump 
your total investment is about the some— 
but you get a pump worth twice as much: 


65,000-Hp Synchronous Motors 

Two 65,000-hp synchronous motors, sec 
ond to none in power and size, have been 
installed in the pumpi=g plant at ‘Grand Cou- 
lee Dam by engineers of the General Electric 
Co. in co-operation with the U. S. Bureau of 
Reclamation, 

The huge motors, each weighing more than 
330 —_ will be used in the Bureau's Colum- 
-+« 1860.00 bia Basin Irrigation Project, under a pro- 
gram designed to help irrigate a vast expanse 
of rich but dry land in south-central Wash- 
ing 


TYPICAL CHOICE investment “‘B’’ 


Cam, Lobe, Vane or 
«+++ $1570.00 


«++ $ 770.00 | Sier-Bath Screw Pump.... 





low Spead Motor (or 
high speed motor plus 
reduction gearing) 








ton 
Buile by the G-E Large Motor and Genera- 
tor Divisions at Schenectady, N. Y., the 
motors stand 25 ft high and measure 100 ft 
around the base. 

They will drive two of the world’s largest 
pumps, each capable of supplying —- 
water to equal the daily requirements of the 
City of New York. When operating under 
optimum conditions, each pump will supply 
more than 1 billion gpd of water (50 tons a 
sec) to help transform the locality into a 
highly productive farming area, according to 
Bureau officials. 


get) high speed motors. As these motors 
provide service equal to that of low 
speed motors—and as Sier-Bath Screw 
Pumps provide superior service—“‘B”’ 
is the right choice. 


Sier-Bath Screw Pumps are more de- 
pendable, need less maintenance, and 
last longer than the types listed in ‘A’. 
Because their axial flow allows low 
liquid velocities with higher RPM, 
they use less expensive (and easier to 

For further information, see your local Sier-Bath Representative, or write to 


Sier-Bath GEAR and PUMP CO., Inc. 
9270 HUDSON BLVD., NORTH BERGEN, N. J. 
Also Manufacturers of Gearek Pumps, Precision Gears end Flexible Gear Covplings 
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Hlerible Ny yar-ve 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
V2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


PATENTED 
FLEXIBLE 





THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Cotolog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 





| EDR scream, etc. are also defined. 
grades of oil and Btu gas are also defined. 


| specification. 
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Steam Cost Calculator 
A new and modernized slide-rule-type 
calculator designed to provide a ready means 
of computing steam costs has been made 
available by the Cleaver-Brooks Co., Mil- 
waukee, Wis. 
The calculator, in handy pocket size, is 





available without cost to engineers, plant | 


executives, and those who will find it useful 
in their work. The calculator enables the 
user to compute the comparative steam costs 
per 1000 lb using coal, oil, or gas—based on 


fuel costs of price per ton, price per gallon, | 

and price per cu ft. 
| The users of the steam cost calculator can | 
| easily determine the costs of operating a | 
| Cleaver-Brooks steam boiler as compared 
| with other types of oil-, gas-, or coal-fired 


equipment. 


On the reverse side of the calculator is an | 
easy-to-use slide indicating Cleaver-Brooks | 
| boiler horsepower, |b of steam per hr, output 
| in Bru. 


EDR steam in sq ft (gross), EDR 
steam in sq ft (net), oil fonsumption per hr, 
h 


| and gas consumption per|hr. 


Such terms as boiler horsepower, therms, 
Various 


High-Temperature Insulation 


Johns-Manville, New York, N. Y., is | 


now offering “Quinterra Type 3,” an as- 


| bestos-base, silicone-treated, high-tempera- 


ture electrical insulation. It is a Class H 


| insulation, as defined by AIEE standards, for | 
| service at a temperature of 180 C, 

Silicone-treated Quinterra Type 3 is used | 
for both interlayer and wire wrapping in- | 


sulation. It is adaptable to a wide range 


| of electrical devices including air-cooled, 


inert-gas, and silicone-filled transformers. 
Some of the advantages it offers are savings 


| on materials, a greater factor of safety, 
| and the opportunity for more compact 


design. 

Quinterra Type 3 is supplied in the form of 
sheets, rolls, and tapes. 
from '/, to 36 in. and will be factory cut to 


3 to9 mils. 


Temperature Regulator 
An expansion-stem-type regulator used to 


maintain liquids or air at any temperature | 


desired by controlling pneumatic or water- 


operated diaphragm valves or dampers has | 
y Powers Regulator Co., | 
| Skokie, Ill. Its applications include in- 


been announced 


stantaneous water heaters, heat exchangers, 


| large-capacity water-storage heaters, jacket 
| water for air compressors, Diesel and gas 
| engines, vats, dryers, dyeing and bleaching 
| machines, dry bulb and dew point control. 


Its simple rugged construction withstands 
vibration and insures many years of reliable 
service. Has adjustable sensitivity and 


| overheat protection, calibrated dial tempera- | 


ture adjustment, temperature ranges 50 
to 250 F and 150 to 350 F, easy to install at 
point where temperature is to be controlled, 
requires compressed air or water at 15 lb 


| pressure. Small size regulator head is 


27/3 X 35/s in., sensitive bulb is 12 in. long 
with 1/, in. I.P.S. connection. Sensitive 
element: 
soldered copper bulb. Bulb wells of corro 


| sion-resistant metals available. | 
Continued on Page 52 
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Pe 


MARCH: DIMES 


Widths can vary | 


Available thicknesses are from | 


Invar rod enclosed by a silver- | 


‘DOL PH 


“Using the Right Cutting Fluid Would 
Eliminate a Lot of Time and Money 
Wasted Changing Cutters” 


There are literally thousands of ex- 
amples to prove how the right ap- 
plication of the right cutting fluid 
can make a tremendous difference in 
machining efficiency. Here is another 
one which will help you realize the 
opportunities afforded by an open- 
minded look at your cutting fluids: 


@ THE JOB: Generator machining a 1” dia. 
worm gear, double thread. 


COMPARISON OF CUTTING FLUID PERFORMANCE 


Stvort's 
THREDKUT 





Previous Oil 





Production per 


grind/dress 190 pieces 


average 


20 pieces 
overoge 





Finish Passable Satisfactory 





Oil dilution None 4to! 





Cost of oi! on 


mochine 27.2¢/gal. 


42</ gal. 





Downtime 


during test 2% hours None 

















Think of the increase in cutter 
life (cost about $86.90 each). Be- 
fore using Stuart's ThredKut they 
were reground 9!/, times as often. 
Add to this the saving in downtime 
and the saving in cutting fluid price 
and you'll see why “Rudolph is 
Right.” 

Write for your copy of Stuart's 
Shop Notebook—a bi-monthly pub- 
lication devoted to the selection and 
application of metal-working lubri- 


es in Principal Industrial Centers 


‘A. Stuart fil ©° 


2741 S. Troy St., Chicago 23, Il. 
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J. y= <7" _F y a =. x Rd ote ) henatine, Bundle 4%” O.D. type 316 Stainless tubes 
vine ured by the Heat Transfer Division of DOWNING- 
Town RON WORKS, ' DOWNINGTOWN solicits your inquiry for heavy duty shell and 
Inconel, Nickel, Phosphor Bronze, Copper, Silicon 
ya and verious ae a — Steel. Some of these are welded by the Inert-Gas- 
Metal-Arc method. SOW MINGIOWwN is experienced in building equipment with Bi- 
metallic, Finned Tube and impregnated Graphite 
Design and meet ts of ASME Code or other agency specified by cust- 
omer. Equipment of our design is sold on @ guaranteed performance basis or we will fabricate 
to customer's drawings. Modern facilities available for radiographing where required. Remember 
“Your Needs are Our Specialty!" 
Write on your letterhead for DOWNINGTOWN literature on shell and tube heat exchangers. 











DOWNINGTOWN IRON WORKS, INC 
ML S59 wageisadge MN 


STEEL * ALLOY PLATE FABRICATION 
HEAT EXCHANGERS 











NEW YORK OFFICE, 30 CHURCH STREET 


POWER ADVANTAGE in 
the Top Bracket Power Range 
.» V-Type 4-Cylinder 


WISCONSIN 44- Gooted 
ENGINES, 15 to 30 hp. 


These 4-cylinder, V-type Wisconsin Engines meet 

every heavy-duty power requirement. V-type de- 

sign assures not only the smoothest power de- 

livery but also represents substantial reductions 

in engine weight as well as extreme compactness 
. at no sacrifice of rugged construction. 


CONDENSED SPECIFICATIONS 








MODELS VE4 VF4 vP4D 





Bore - - + «+ -« - inches 3 3's 32 
Stroke i ak inches 314 3% 4 
Displ. cubic inches : .. © a 107.7 154 
H.P. and R.P.M. range- - - «+ Wat 17.5 at 26.8 at 
1600 1600 1600 
21.5 at 25 at 31 ot 
2400 2400 2200 
Net weight in Ibs., Standard Engine- - - - ° : 295 295 410 





Our engineering department will gladly cooperote with you in odapting Wisconsin Engines to your 
requirements. Write for detailed data and the name of the nearest Wisconsin distributor. 


rd 


toms? WISCONSIN MOTOR CORPORATION 
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Constant-Support Hanger 


A new Constant-Support hanger, Model L, 
providing simplified field adjustment, in- 
creased travel range, and greater load 
capacity with a smaller number of springs and 
fewer chassis sizes is now available trom 
Grinnell Co., Inc., Providence, R. I. 


The function of a constant-support hanger, 
ro provide equal lift in all positionsof travel ot 
a piping system as it moves from expansion or 

contraction between its hot and cold posi- 
tions, is performed more perfectly with the 
new Model L.A hi anger structure designed 
for center support which places equal dimen 
sions on each side of the center supporting 
line, nonresonance in its springing system, 
and provision to give less horizontal shift of 
the laad line as the load shifts from cold to 
hot positions are three new refinements in 
corporated in the new design. Maximum 
travel with constant support has been in 
creased from its former 4 in. to 5 in. in the 
medium chassis and from 8 to 10 in. in the 
large chassis. 


Utility Pump 


A completely submersible utility pump is 
now available from Kenco, Inc., Lorain, 
Ohio. Principal uses of this pump include 
the many types of sumps found in factory 
layouts such as in boiler room pits, under- 
ground utility installations, elevator pits, 
and other low areas. In addition to sump 
usage, this portable compact pump has many 
utility purposes such as draining flooded 
areas and buildings, pumping out new 
excavations for buildings and ditches, and 
draining tanks and vats. 

In sump usage, since the pump is submers- 
ible, the entire portable unit can be installed 
right in the sump in a few minutes rather 
than having the motor on top of the sump 
supported by a permanent mounting. The 
motor is hermetically sealed in oil, requiring 
no oiling or greasing. Maintenance is 
eliminated. 

This pump is also ideal for utility purposes 
since it weighs only 50 lb and can be moved 
and placed in operation quickly. It is 
compact, measuring 91/3 in. high and a 
maximum diameter of 13 in. The pump is 
made of all bronze. Despite its small size, 
it has a capacity of 3300 gph. 
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Self-Priming Motor Pump 
Ingersoll-Rand Co., New York, N. Y. 
has introduced a new line of self-priming 
motor pumps. These pumps are intended 
for pumping applications under suction 
lift where the presence of air or vapor makes 
it impractical to use the conventional cen- 
trifugal pumps. The pumps are used in 
process and bulk station applications, for 
mine drainage, bilge pumping, sump draining, 

and irrigation service. 

The pump is, built in sizes from '/, to 25 
hp, with capacities up to 800 gpm and a 
head up to 180 ft. 

Standard models of che self-priming pump 
utilize cast-iron casings with bronze impeller 
and are driven by NEMA motors supplied 
by well-known manufacturers. These 
pumps are also available mounted on ball- 
bearing equipped cradles to be driven through 
a coupling by a motor, engine, or turbine. 





Impactor Handle 


he problem of trying to close small valves 


tightly, especially when they’re located 
from 10 ¢ 50 ft above floor level can be 
remediec w a new impactor handle intro- 
duced by Kdward Valves, Inc., East Chicago, 
Ind. 


Of improved design, the impactor handle 


delivers 2.8 times the force of conventional 


handwheels. 


Se 


: 
x 
x 
x 
k 
k 
: 
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It is designed so that the lugs on the under- 
side of the handle strike simultaneous blows 
against the lugs of an adaptor securely at- 
tached to the valve stem. The simultaneous 
blows prevent stem twist and distortion 
which would result if the adaptor lugs were 
struck independently. 

The handle is available with two adaptors 
of different size square openings to fit most 
standard size stems of various small valve 
makes. Sizes of the square openings, which 
taper towards the top, are '3/;, and 8/;, in. 
with total taper equal to */, in. per ft. 


Centrifugal Fan 
A new centrifugal fan arrangement, with | 
weatherproof -_ over the motor drive | 
section that can be installed outdoors without | 
further protective enclosure, has been an- 
nounced by the Trane Co., La Crosse, Wis. 
This fan is available with wheel diameters | 
as large as 60 in., in backwardly inclined and 
forwardly curved, single width, single inlet | 
models in Class I construction. | 
Designated as Trane Arrangement No. 10, 
the fan has high-efficiency, low-noise, and 
low-horsepower characteristics. 
Continued on Page 54 | 
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Forgings fortify a mechanism 
with a factor of greater safety 
that is otherwise unobtain- 
able... There is no substitute 
for the toughness and strength 
inherent in the compact, fiber- 
like flow line structure of 
closed die forgings. Consult a 
Forging Engineer about the 
correct combination of mechan- 
ical properties which forgings 
can provide for your product. 


DROP FORGING 
ASSOCIATION 


605 HANNA BLDG. + GLEVELAND 15, OHIO 





forgings are presented 


Engineering, 
production and 
economic advan- 


tages obtainable with 


in this Reference Book 
on forgings. Write 
for a copy. 


a a a ee 








Please send 60-page booklet entitled ‘Metal 
Quality — How Hot Working Improves 
Properties of Metal’’, 1949 Edition. 


Nome 
Position 


Compony .. 
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Production-Tip Movies 
for Your Meetings! 
without cost or obligation! 


Action-packed . . . production- 
boosting 16mm films for your 
next technical meeting, training 
school program or production 
clinic. 

“MULTIPRESS — and how YOU can use 
it”... Multipress at work on a 
wide range of actual, unstaged 
operations such as broaching, 
trimming, forming, marking, 
crimping, assembling, staking and 
testing. (30 minutes long.) 
“INDEX TO PROFITS” . . . Follow the 
assembly of an intricate 34-piece 
automobile door latch through a 
highly compact, production line 
that saves space and cuts lost mo- 
tion to the minimum. (20 minutes 
running time.) 

WRITE DENISON: or contact the Deni- 
son representative in your area 
giving your film choice and show- 
ing date. 


Tie Denison Engineering Company 


1189-A Dublin Road Columbus 16, Ohio 


DENISON 
dnrOll ica 














GRATING- FLOORING 


and 


STAIR TREADS 


ALL TYPES — ALL SIZES 


RECTANGULAR MESH — ABOVE 
or 
RETICULINE MESH — BELOW 

















SAFE « TRACTIONAL ¢ SMOOTH 
SELF-CLEANING ¢ SELF-DRAINING 
ADMITS AIR AND LIGHT 
STRONG « FIREPROOF ¢ DURABLE 
ECONOMICAL 


WRITE FOR CATALOG AND ESTIMATE 
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Electric Heating Element 


Syntron Co., Homer City, Pa., announces 
the manufacture of a new, flat, sheathed 
electric heating element, for industrial 
heating such as is used with kettles, tanks, 
ovens, dies, driers, and for immersion in 
liquids. 

This new type unit provides flat surfaces 
for contact heating and a thin section for 
convection and air flow. It is a rugged 
structure, readily bent and formed and is 
resistant to moisture and vibration. 

The °/s-in-thick flat surfaces promote 
efficient radiation effects. They can be 
supplied with self-regulating characteristics 
where their wattage will vary inversely with 
the heater temperature. 


Explosion-Proof Motor 


4 10-feature totally enclosed motor for 
explosion-proof requirements has been de- 
veloped by U. S. Electrical Motors, Los 
Angee, < Calif. Made in capacities from 3 

5 hp, this new motor, Types SE and SES, 
carries the Underwriters’ label in Class 1. 
Group D, for highly inflammable gases and 
volatile liquids, and in Class 11, Groups F 
and G, for combustible dusts. Other types 


SD and SS without label, for nonexplosion 
proof services, are also available. Features 
incorporated include: Sealed terminal, 
elongated spark-arresting bearing sleeves, 
streamlined housing, hi-draft ventilation, 
removable cover, split hub fan, normalized 
castings, Lubriflush bearings, asbestos-pro- 
tected windings, and solid, centricast rotor 
Being completely sealed, this motor gives 
protection against external hazards, pre- 
venting intrusion of abrasives, acids, mois- 
ture, and other deleterious substances, A 
new bulletin, No. 1629, describes the motors. 


Magnetic Rubber 


The Brush Development Co., Cleveland, 
Ohio, has announced a new magnetic re- 
recording rubber made from a special neo- 
prene base. The highly efficient magnetic 
oxide has been pigmented into the neoprene 
with an unusually good degree of uniformity. 
Included in the base material is a permanent 
lubricant which virtually eliminates wear of 
both medium and associated recording head. 
Mechanical compliance of the medium pro- 
vides for intimate contact with the recording 
head. 

These recording bands have been pri- 
marily designed for use when stretched over 
a supporting drum. They can be supplied 
on special order in various sizes and shapes 
to meet your requirements. 

This development was initiated by and 

carried out in close co-operation with the 
Bell Telephone Laboratories Inc. 


Step-Motor Impulse Ceunter 

A newly designed step-motor impulse 
counter to provide one hundred per cent 
accuracy up to 60 counts per second, has 
been announced by the Special Products 
Division of the General Electric Co. 

Designed to cover counting ranges above 
those possible with electromechanical count- 
ers and below those in which scalers are 
normally required, the device has a counting 
range which makes it especially useful in 
high-speed production counting. Accord- 
ing to the engineers, it may be used in such 
applications as counting the number of 
vitamin pills produced by a factory or 
counting flaws in fabric at process speed. 

The counter, it is said, will also be used in 
certain types "of radiation counting where 
the use of a direct-reading register is de- 
sirable. 

The step-motor impulse counter consists 
of a step motor with a resetting type register 
and a power supply enclosed in a steel case. 
The step motor and register assembly are 
mounted on the power supply enclosure, 

which contains an electronic switch and a 
high-voltage supply capable of supplying 
the power requirements of Poms tube 
preamplifier, 

‘he counting assembly can be easily re- 
moved and placed in a remote position such 
as a control panel, 

This impulse counter is rated at 0.60 
counts per sec. But, according to the G-E 
engineers, o two-phase step motor pro- 
vides a degree of accuracy even at 
counting me in excess of 100 counts per 
sec. 

Additional information on the step-motor 
po ulse counter is contained in publication 

sEC-829 which is available from the General 
Electric Co., Schenectady 5, N. Y. 


Centrifugal Ammonia Compressor 

The first large centrifugal ammonia com- 
pressor ever installed in this country, to be 
used for process refrigeration at the Mon- 
santo Chemical Co. plant, Nitro, W. Va., 
was announced by Carrier Corp., Sy racuse, 
N.Y 


A five-stage centrifugal compressor driven 
by a 600-hp motor has been scheduled for 
installation in the Monsanto plant to double 
the capacity of an existing reciprocating 
ammonia system, 

‘he new unit will serve as the low-stage 
compressor in the Monsanto refrigeration 
plant, taking the ammonia gas at 25 |b suc- 
tion pressure and discharging it to the high 
stage at 75 |b. Addition of the centrifugal 
unit will increase system capacity from 400 
to 800 tons. 

The compressor will be of all ferrous con- 
struction for use with ammonia, and will 
similar to those used for some years for air 
and gas compression in the petroleum and 
chemical processing industries. 


New Gas Clipper 

Easier accessibility to the engine com- 
partment, a new type parking brake, an 
instrument panel mounted on the steering 
column, easier steering, and redesign for 
faster maintenance are features of the im- 
proved Clark gas clipper, announced by 
Industrial Truck Division ‘of Clark Equip- 
ment Co., Battle Creek, Mich. 

To remove the hood and seat to get to the 
engine, it is necessary only to remove the 
radiator cap and air breather cap. For 
access to the engine for simple adjustments, 
etc., louvers on both sides hinge at the 
bottom and told down to expose the engine 
compartment. 


MECHANICAL ENGINEERING 





54 - Decemarr, 1951 








e Keep Informed 





“‘No-Kick-Back” steering is achieved by 
the use of an Elliot-type axle with the tie 
rods in the same plane and more nearly in 
line with the forces they transmit, plus re- 
location of steering knuckles as close to the 
tire’s dead-center shock point as is practical. 

A “quick-change”’ clutch has been adapted 
to minimize “down time” if changing of 
clutch becomes necessary. Unscrewing two 
bolts and disengaging the accelerator pedal 
allows fast accessibility to the clutch housing 


Quik-Lok Clamp 


\ new accessory for Di-Acro benders 
known as the Qutk-Lok clamp, is being 
offered by O’Neill-Irwin Mfg. Co., Lake 
City, Minn. 

The Di-Acro Quik-Lok clamp is available 
for all No, 2 and No. 3 Di-Acro benders now 
in use, and it can be readily mounted by 
merely bolting it onto the bender base. 


This quick acting clamp is ideal for use 
when bending tubing, angle, channel, and 
extrusions as it securely locks these materials 
during the forming operation thereby assur- 
ing a perfect bend and its wide opening jaws 
allow easy removal of the formed part. 

It will accommodate all materials within 
the capacity range of Di-Acro benders and 
can be readily adjusted for any radius to 9 in. 

Complete information covering this prod- 
uct and also a complete new line of tube 
bending accessories for all Di-Acro benders 
is contained in a new Di-Acro bending 
manual entitled “It’s Easy to Bend.” 


Oil Switch 

4 new single-pole oil switch, the type 
CSO.-1, is available from the \Vestinghouse 
Electric Corp., Pittsburgh, Pa. Developed 
primarily for control of small banks of pole- 
mounted capacitors, the switch is well- 
suited for sports field lighting, street lighting, 
airport lighting, and as a load break section- 
alizing switch on rural and suburban dis- 
tribution systems. 

The switch can be operated manually, or 
electrically by an automatic control device. 
The operating coils are interchangeable and 
provide 110, 220, and 440-volt control. 
Single-pole switches can be ganged me- 
chanically or electrically for three-pole switch- 
ing duty. 


Industrial Betatron 


Continental Foundry and Machine Co. 
recently placed in continuous operation an 
Allis-Chalmers motorized industrial betatron 
for production-line inspection of heavy 
ordnance equipment at its East Chicago, 
Ind., plant. 

Located in the same area originally oc- 
cupied by a one-million-volt x-ray machine 
which was too slow for production inspection 
of large pieces, the new 20-million-volt 
betatron has greater flexibility and five 
times the penetrating power of the old 


machine. 
Continued on Page 56 
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Benefit By The Experience Of Those 
Who Tried And Proved 





FEATURES The PPC AIRCHECK VALVE 


Dampens Pipe Line 


rar sane sly Installed on the discharge line of 


. : your air or gas compressor, the 
ro gg 5 gas AIRCHECK can benefit you too 
Stop Valves. because of its excellent features 
Permits repuies te . Adaptable and easy-to-install 
any unit, on multi- anywhere, incorporating the exclu- 
compressor lines, sive PENNSYLVANIA Air Cushion 
without shutting Valve in a Safe, Dependable De- 
down the system. sign, it will prove itself to you . . . 
Prevents leakage of Equally effective when used as a 
pressure through pulsation-fractionator on many air 
oe ‘aoe and gas lines... . . A product of 

the makers of Oilfreair and Oilfre- 
Reduces danger of gas Compressors and Thrustfre 


damage due to hu- : 
peas ie om ang Centrifugal Pumps. . . 


Send for your copy of the new 


Bulletin No 509-A. Gives full story 
on how AIRCHECK will help you. 


PENNSYLVANIA PUMP & 
COMPRESSOR COMPANY 


EASTON, PENNA. 
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if You’re Interested 
in Yourself —We’re 
Interested in YOU! 


You may think this an unusual attitude for 
an employer to take, but the fact is, “self- 
interest” is often overlooked and even con- 
sidered undesirable by some employers. 

But here at Honeywell, we believe self- 
interest is healthy for our employees and for 
this company. And we back up our belief 
not only with money, security and the usual 
“fringe benefits,” but also by giving people 
satisfying, challenging work and opportunity 
for advancement NOW — not tomorrow or 
next year 

Consider the self-interested engineer. He 
wants always to use the latest in electronic 
and engineering techniques. He wants to 
work at his full creative capacity. He wants 
to show more than just a fraction of his 
actual potential. Because he knows that in 
this kind of position lies his best opportu- 
nity to further his career. 

So—here at Honeywell—we take great care 
to put a self-interested engineerin his proper 
field—research, development or design. We 
let him loose in basic research. Or we give 
him meaty problems in electronics and 
electro-mechanical devices. We let him tear 
into gyro, servo-mechanism, relay, heat trans- 
fer, electrical contact phenomena or aero- 
elasticity. In other words— we give him the 
work he wants and needs to do. 

Yes, Honeywell goes for self-interested 
engineers. We want them when we find 
them and we keep them when we get them. 


If this kind of thinking appeals to you, 
the chances are you'll be mighty valuable 
to yourself and to us by working at 
Honeywell. Why not start right now to 
do something about it? Depending on 
the location you prefer, write to H. D. 
Elverum, Personnel Department ME-2, 
Minneapolis 8, Minn. or W. Reiterman, 
Personnel Dept. ME-2, Philadelphia 44, 
Pa., giving your qualifications and ex- 
perience. Your letter will be held in the 
strictest confidence, of course. 


'N NE AP OLR 


Honeywell 
Fit in Couttiols.. 








The betatron is capable of detecting flaws 
as small as 0.02 in. in castings, forgings, and 
weldments from one inch to 24 in. thick. 
It is so flexible that it can examine areas 
from six inches long to sections over 20 ft in 
length with no sacrifice in detection ability. 

The betatron has a unique mounting which 
leaves the floor entirely clear for moving and 
checking large pieces without interference, 
and thus permits accurate positioning for 
still radiography. Complete motorization 
also allows for a smooth sweep to cover a 
wide band with a continuous motion. 
Mounted on a 30-ft-high bridge crane, the 
betatron provides a wide range of speed for 
each of the five motions. 

Continental Foundry is installing a second 
betatron at its Coraopolis, Pa., plant. 


High-Speed Camera 

A modification of the Kodak high-speed 
camera which permits both the mechanical 
and electrical aspects of a subject to be 
recorded simultaneously on the same film has 
been announced by the Eastman Kodak Co., 
Rochester, . 

The modification consists of the addition 
of a second lens to the camera to record the 
images on the tube of a cathode-ray oscillo- 
graph through the back of the film, while 
the mechanical aspects of the subject are 
being photographed on the front. This 


record will permit the photographer to pre- 
sent a complete picture of the behavior of 
electromechanical devices, and will also 
permit easy correlation with strain, accelera- 
tion, vibration, and other signals ted to the 
oscillograph i in many nonelectrical problems. 

Inasmuch as the film is traveling in a ver- 
tical direction the horizontal deflecting cir- 
cuit alone is used. The film speed, as in- 
dicated by the edge-marking argon lamp in 
the Kodak high-speed camera, provides a 
time base if necessary. 

Exposure of the oscillograph trace is con 

inuous, not intermittent like the exposure ot 
the picture image. On any given picture 
frame, the midpoint from top to bottom of 
the trace coincides with the midpoint of the 
exposure time of the picture image. The 
entire trace from top to bottom of the frame 
represents a time interval equal to the re 
ciprocal of the picture frequency. This is 
five times the picture exposure time. 


Silicone Rubber Glass Cloth 
Silicone-rubber-treated glass cloth for 
motor and cable insulation is now in pro- 
duction at General Electric’s Coshocton, 
Ohio, plant. 


In the dipping process that is used, glass 


cloth is passed through a liquid solution of 
silicone rubber. After the application of 
heat to cure the rubber, the treated fabric is 
ready for use. The process is continuous. 
The chief use of silicone-rubber-treated 
glass cloth at present is for motor and cable 


| 


SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


GRAPHITE METALLIZING 
CORPORATION 


NEPPERHAN AVENUE, YONKERS 
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insulation. Having high heat resistance 
and excellent flexibility and electrical prop- 
erties, the material is ideal for these applica- 
tions. It is anticipated that other uses will 
be developed in the electric industry and 
requirements for defense applications may 
require substantial quantities. 

“hirty-six inch widths from four to ten 
mils in thickness are being produced at the 
Coshocton plant. 


Individually Driven Rollers 

A recent development of the Loewy 
Rolling Mill Division of Hydropress, Inc., 
New York, N. Y., is an individually driven, 
motor roller unit. ‘The new unit is specially 
designed for heavy-duty service in rolling 
mills, pipe mills in back of hydraulic press 
installations, and other plants where con- 
veyer tables are required. 

Because the speed of the Loewy Rollers 
adjusts automatically to the weight of the 
load transported, the danger of overloading 
is eliminated. The rotor has the low in- 
ertia necessary for constant start-stop opera- 
tion. Stator winding wires are glass- 
insulated and impregnated with silicon var- 
nish capable of withstanding temperatures 


where 


up to 350 F. If stopped by accident, cool- 
ing ribs allow the motor to be safely stalled 
under full load for approximately one half 
hour. A large cavity under the bearings 
permits packing with high temperature 
silicon grease. 

Each roller is directly driven by an in- 
dividual motor without couplings, reduction, 
or bevel gears. The roller motor and 
supporting bracket form a self-contained 
init which can be readily niounted in any 
desired table pattern. Straight, zig-zag, 
curved, spiral, and s-shape lines can be 
installed with single groups controlled in- 
dividually. Skids can easily be placed be- 
tween the units and free passage can be 
arranged between rollers where required. 


Plastic Blowers 

Plastics are now being used to replace 
critical aluminum and bronze for blowers in 
small, totally enclosed, fan-cooled, a-c motors, 
according to Westinghouse Electric Corp., 
Pittsburgh, Pa. The plastic blowers consist 
of ,a polyester resin reinforced. with glass 
fibers. Glass fiber reinfercement has been 
found to be superior to organic fiber rein. 
forcement because of increased resistance to 
chemical attack, and increased strength per 
pound. 

The plastic blower has many advantages 
over the aluminum and bronze blowers it 
replaces. It is unaffected by the chemical 
agents that attack the metals. Hence, it is 

Continued on Page 58 
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THE HATHAWAY SC- 16A 


SIX ELEMENT | 


RECORDING CATHODE-RAY 
OSCILLOGRAPH 


oscillograph because of 


NEW HIGHS IN RESOLUTION are obtained by this new 


its unusually HIGH FREQUENCY 


RESPONSE and HIGH CHART SPEED...designed for record- 
ing fast transients and continuous phenomena. 

FREQUENCY RESPONSE 0 to 200,000 cycles per second 

RECORDS up to 1000 ft. long at speeds up to 600 inches per second 
RECORDS up to 10 ft. long at speeds up to 6000 inches per second 
WRITING SPEED as high as 5,000,000 inches per second 


Note these additional unusual features. 


t interchangeable lens stages for 





@ SIX ELEMENTS with 





1, 2, 3, or 6 traces on full width of chart. 

@ INTERCHANGEABLE RECORD MAGAZINES for CONTINUOUS 
RECORDING on strip chart, either 6 inches or 35mm in width up to 1000 
feet in length, DRUM RECORDING for short, high-speed records, and 
STATIONARY CHART for very short transients. 

@ PRECISION TIMING EQUIPMENT, tuning fork controlled, for 
1-millisecond or 10-millisecond time lines. 


@ Crystal-controlled Z-AXIS MODULATION for 1/10 millisecond 


time marks. 


@ QUICK-CHANGE TRANSMISSION for instantaneous selection of 16 
record speeds over a range of 120 to 1. 

@ AUTOMATIC INTENSITY CONTROL. 

@ CONTINUOUS SWEEP OSCILLATOR which permits viewing as well 


os recording. 


@ Single-pulse LINEAR OSCILLATOR for recording transients on 
stationary film. The record can initiate the transient to be recorded, or the 


transient can initiate the record. 


Each di 


tisa plete unit, fully housed, 





which can be instantly inserted or removed. Recording 
element contains high-intensity cathode-ray tube, and 
both AC and DC amplifiers. Control panel is located on 


outside end. 


FOR FURTHER INFORMATION, WRITE FOR 


BULLETIN 2G1-K 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 
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desirable on motors used in refineries, chem- 
ical plants, and process industries where 
corrosive atmospheres may be present. 

The plastic blower is as much as one third 
lighter in weight than its metal counter- 
parts. While this may be but a matter of 
a few ounces, the reduction of inertia where 
frequent, rapid reversals are required is 
worthwhile. Preliminary tests indicate that 
the plastic blower has better resistance to 
abrasion than its predecessors. 

These advantages are obtained without 
sacrifice in blower performance. The blower 
has successfully passed overspeed tests at 
four times normal speed. Westinghouse 
currently is applying these new plastic 
blowers to totally enclosed fan-cooled Life- 
Line motors in NEMA frames 254 and 284 
(5 and 7'/, hp, 1750 rpm). They will be 
applied Wash. motors later. 


Swing Joints 
Developmer.t of a new line of swing joints 
applicable to gasoline and oil tank car or 
truck loading and unloading lines is an- 
nounced by Barco Mfg. Co., Chicago, Ill., 
maker of flexib' = pipe joints. 


PACIFIC 
TYPE WBF 


Advantage of the new design is its sim- 
plicity in providing for 360-deg rotation 
around the axis of the joint with a long bear- 

4 . a? \ai # ing surface to support the weight of normal 
CEN: RIFUGAL BOILER FEED = piping. When used in pairs, eonnected by 
ke a 90-deg ell, they provide for up-and-down 
and side-to-side action such as may be de- 
‘. eta ae SEE } sired for loading or unloadin lines. Easy 
You Specify — The capacity, tem- : “— - arrangement for enmatieaniing of sup- 
perature and pressure. ported piping is also provided. 
PACIFIC TYPE ABF Sizes available range from */, to 3 in. for 
ae : ' e threaded connections and from 4 to 12 in. 
Pacific Will Specify — The most with flanged connections. A total of 60 
intend cine end thn o - ( different models are available to meet users’ 
emcient size and the correct ma individual requirements. Sealing is by 
terials means of an “O” ring confined in a recess 
aaa in the sleeve of the joint. 
Detailed information on Barco Swing 
Joints is contained in a new bulletin. 





You Will Receive from Pacific — 


A custom built pump with pres- 
sure castings, hydrostatic tested... @ BUSINESS CHANGES 


each part precision finished and 
» . PACIFIC TYPE IBF | 
one-piece impellers, Marley Opens Washington Office 
dynamically balanced... perform- ; . The Marley Co., Inc., manufacturers of 
‘ . ; ' : ra Marley water-cooling towers and air-cooled 
ance tested and shipped with parts . } heat exchangers, opened its Washington, 
D. C., engineering service office on Nov. 1, 
1951," The office is located in the Wyatt 
Building at 777 Fourteenth Street, N. W. 


inspected ... 


protected with rust inhibitor. 


Write for Bulletin No. 109. 
Stone to Handle Entire Wing Line 


-f. ° The Stone Co. of Rochester, N. Y., which 
acific um S1nc PACIFIC TYPE JBF has for many years past handled the power 
. plant equipment line of L. J. Wing Mfg. Co., 

é of Linden, N. J. and, in a few counties of 

BF-13 | western New York, the Wing unit heater line, 


HUNTINGTON PARK, CALIFORNIA has been appointed to handle the complete 
line of Wing products in western New York 


Export Office: Chanin Bidg., 122 E. 42nd St., New York * Offices in All Principal Cities state, including the entire Rochester area. 
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Whitney Chain Opens 
New Headquarters 

The Whitney Chain Co, of Hartford, 
Conn,, announces the removal of their 
district sales office to new and larger quarters 
at 70 Dorman Ave., San Francisco, Calif, 
The new headquarters will function as the 
engineering sales outlet for the complete line 
ef Whitney power transmission and convey- 
ing chain, couplings, and sprockets in the San 
Francisco and Northern California regions. 


B&W Plans Subcontracts, New Plant 

Expanded use of subcontracted facilities, 
plus plans for a new plant, have been made in 
recent weeks by the Babcock & Wilcox Co., 
New York, N. Y. The facilities, located i in 
the East and South, will add to the company’s 
regular force of 14,000 a possible 1900 em- 
ployees. The reason for the expansion was 
to have available necessary additional fabri- 
cating operations to speed production of 
badly needed boiler parts when anticipated 
increases in steel and other materials for this 
work become available during the fourth 
quarter of the year, 


Flexitallic Adds Six New Agents 

Flexitallic Gasket Co., Camden, N. J., 
recently announced the addition of the 
following six new agents and one new dis- 
tributor to its field organization: Jno. D. 
Hiles Co., Inc., Pittsburgh, for western 
Pennsylvania and eastern Ohio and portions 
of West Virginia; Engineer ing Products Co. 
paces W. Va., for West Virginia, 

eastern Kentucky, and part of Ohio; C “hap- 
man Engineering "Sales Co., Cincinnati, for 
southwestern Ohio and northern Kentuc ky; 
De Haven Engineering Co., Indianapolis, for 
Indiana and western Kentucky; Steel & 
Engineering Products Co., El Paso, Tex., for 
southwestern Texas, southern New Mexico 
and Arizona; Energy Control Corp., Phila- 
delphia, for eastern Pennsylvania, southern 
New — and Delaware. Fleck Bros., 
Ltd., Vancouver, B. C., is a new Flexitallic 
distributor and will serve the western prov- 
inces of Canada, 


Hamilton Completes 
Metal-Treating Plant 


As part of its expansion and modernization 
program, Hamilton Mfg. Co., Two Rivers, 
Wis., announces that its new metal-treatment 
and metal-finishing plant is now in full 
operation. 

This new system involves the most mod- 
ern equipment available today. These ex- 
tensive finishing facilities are housed in a 
completely new steel structure, 221 ft long X 
53 ft wide, which has been added to the upper 
floor of the steel fabricating plant. More 
than a mile of automatic conveyers, in three 
separate lines, are used in moving fabricated 
steel parts from the press and welding oper- 
ations through the new finishing plant and 
from there to several assembling and trim- 
ming departments. 

Three basic steps are involved in the new 
metal-finishing operation. These are: (1) 
Metal preparation, (2) metal finishing, and 
(3) high-temperature baking of the final 
finish. Three entirely separate conveyer 
lines, originating from different areas of the 
steel-fabricating plant, pass through all 
stages of the finishing operations. This 
lends considerable flexibility, in that fabri. 
cated metal parts can be hung on any one 
line or on all three of the conveyer lines so 
that every metal product can be subjected 
to the multiphase finishing process. 

Continued on Page 60 





Helicoid Gages 


This Vacuum Gage is an example 
of the extra value at no extra cost 
in all Heticorp Gaces. 





Note: 

}. Dial in inches of mercury vacuum, reading counter- 
clockwise, to denote negative pressure and prevent 
confusion with a 30 lb. pressure gage. 

2. Even if subjected to 30 lb. pressure, no harm will result 
because the Helicoid cam releases from the roller on the 
pressure side. Other vacuum gages are damaged by pressure. 

3 Subdivisions in graduated steps of 0.2 inches for ease 
in reading scale. 

4. Hairline Pointer adjuster to correct zero setting for 
changes in barometric pressure. 

5, Guaranteed accuracy to within 0.15”. 

6. The new square flush case. Another Helicoid “first.” 


HELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC 
Bridgeport 2, Connecticut 
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— says 
AUTOMATIC 
WASHER 
COMPANY 
Newton, lowa 


They write us. 

“We have used Lusaiptate in owr washing machine trans- 
missions since 1933. Our laboratory tests as well as field 
experience indicate that through the use of LuBaiptaTe we 
colvest the wear on the gears and prolonged the life of the 


transmission 


“The transmission is the heart of any washing machine, 
and the long life and trouble-free performance obtained by 
the use of Lusairiate in the A ic Washer issi 
has been an important factor in the success of our product.’ 


The use of LuBRIPLATE in a washin, 
machine is a severe test Bearings an 
parts are subjected to moisture, hot 
water, caustics and sometimes acids. A 
lubricant to give efficient lubrication 
under these conditions must be an un- 
usual product. 

Lusrip.ate Lubricants reduce friction 
and wear, prevent rust and corrosion, 
save power. Because LUBRIPLATE Lubri- 
cants last longer, they are more econom- 
ical to use. 





AUTOMATIC WASHER COMPANY 
Breckenridge 
Executive Vice-President 


Let us send you Case Histories of the | 
use of LusripLaTe Lubricants in your | 
industry. There is a LUBRIPLATE = 
uct best for every lubrication need. They | 
range from the lightest fluids to the 
heaviest greases. They are different from 
any other lubricants you have ever used. 
Write today for further information. 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Company 
Newark 5, N. J. Toledo 5, Ohio 


DEALERS EVERYWHERE... CONSULT YOUR CLASSIFIED TELEPHONE BOOK 
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Lincoln Electric Moves Into New Plant 

Office workers of the Lincoln Electric Co. 
recently moved all executive and plant 
offices with their equipment into the com- 
pany’s new headquarters at 22801 St. Clair 
Ave., Cieveland 17, Ohio. 

The office move was but one step in the 
transferring of Lincoin’s operations without 
losing any more than 10 per cent of produc- 
tion for the month during which the com- 
plete move was made. 


Westinghouse Air Brake Co. 
Acquires Melpar, Inc. 

Westinghouse Air Brake Co. has purchased 
all of the stock of Melpar, Inc., of Alexandria, 
Va.. and Cambridge, Mass., according to 
recent announcement. 

Melpar, Inc. is actively engaged in the re- 
search and development programs of the 
Armed Services. This includes prime con- 
tracts with the Air Force, Navy, and Signal 
Corps, covering the fields of radar, sonar, 
communications, guided missiles, computers, 
and miniaturization. In addition to these 
diverse electronics activities, the Melpar 
organization also maintains a very complete 
chemical laboratory. 


Western Gear Works 
Starts New Construction 

Beginning of new construction that will in- 
crease gear-manufacturing capacity by 30% 
at the Lynwood, Calif., plant of Western 
Gear Works was recently disclosed. This is 
reported to be the first in a series of expan- 
sion moves planned for this Southern Cali- 
fornia plant of the company. 

Construction of a new plant by the same 
company is currently underway at Belmont, 
Calif. A third plant is located in Seattle. 
Associated companies operate plants in San 
Francisco and Houston, 


Link-Belt Opens New Factory 
Branch Store 

Link-Belt Co. announces that it has opened 
a new factory branch store at 108 South 
Fourth West Street, Salt Lake City, Utah, 
in order to better serve the mines, mills, and 
factories in Utah, southern Idaho, and east- 
ern Nevada with their power transmission 
and materials-handling machinery require- 
ments. 


Westinghouse to Undertake 
$296,000,000 Expansion 

The Westinghouse Electric Corp. will 
undertake a $296,000,000 expansion program 
extending beyond 1953, President Gwilym 
A. Price announced recently. 

The expansion program will be the second 
such program undertaken since the end of 
World War II. The first, announced in 
1945, was completed in 1948 at a cost of 
approximately $150,000,000 and increased 
manufacturing facilities by 50 per cent. 

_ Major projects already undertaken are as 
follows: 

A new plant in Raritan Township, N. J., 
which will soon begin manufacture of elec- 
tronics equipment; a small motor plant at 
Union City, Ind., now more than half com- 
pleted; electronic tube plants at Elmira and 
Bath, N. Y.; an aircraft-armament plant at 
Baltimore, Md.; a jet engine parts plant at 
Columbus, Ohio; an expanded plant for 
generator output at East Pittsburgh, Pa.; 
five new lamp plants; the purchase of a 
plastics plant at Hampton, S, C.; and pro- 
vision for substantial increases in production 
of household appliances and television sets. 
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Chain Belt Announces 
New Sales Offices 


Chain Belt Co. announces appointment of 
the Cate Equipment Co. as its new district 
sales office in the Salt Lake City, Utah, area. 

For the past 18 months Cate has served as 
a distributor for Rex and Baldwin-Rex 
chains and sprockets, Rex belt conveyer 
idlers and power transmission equipment. 
As a District Sales Office, it will continue to 
maintain its distributor status and carry 
stocks of these items for prompt local service. 

Chain Belt Co. also announced that the 
new location of its Milwaukee district sales 
offices, would now be located at 4532 West 
Greenfield Ave. 


World’s Largest Jet Plant 


Jet engines for Navy and Air Force fighter 
planes are coming off the final assembly line 
at the Westinghouse Electric Corp. turbo- 
jet plant at Kansas City, Mo., only hours 
apart. The 85-acre plant, whose main pro- 
duction aisles are almost a quarter of a mile 
long, is said to be the largest and most com- 
plete jet-engine-production facility in the 
world. 

Wi estinghouse j jets are built almost entirely 
of stainless steel, aluminum, and magnesium, 
in order to produce the combinations of 
strength, heat-resistance, and lightweight so 
vital to high- performance aircraft engines. 

Production in the huge plant is organized 
on the flow system, with raw materials enter- 
ing by truck or freight car (the plant’s roofed 
railroad siding accommodates 20 loaded 
freight cars at a time) at one end, and flowing 
out the other as completed engines, ready 
either for immediate installation in fighting 
planes or for shipment and storage as “‘spares’ 
at forward military areas or aboard carriers 
of the fleet. 

Multiple-processing lines—for shearing, 
bending, stamping, welding, machining, 
fitting, and subassembling—flank the quarter- 
mile-long row of production offices, tool cribs, 
and tool and patternmakers’ shops down the 
center of the main manufacturing center. 
A complete forge shop for the fashioning of 
compressor blades, and mass production 
facilities for the lost-wax precision casting of 
turbine blades, feed their output to the final 
assembly section, 

Continaed on Page 62 
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NMB Enlarges Facilities 

Expansion in the manufacturing facilities 
of National Motor Bearing Co., Inc., and its 
subsidiaries has been announced. The home 
plant and offices at Redwood City have been 
enlarged; additional eS is under way 
at National Seal Co., NMB’s eastern sub- 
sidiary at Van Wert, Ohio; and Arrowhead 
Rubber Co., another subsidiary at Downey, 
Calif., recently moved its air duct manu- 
facturing division into a new factory at Long 
Beach. It was also announced that the 
company is revamping its executive setup in 
order to make fullest use of the increased 
physical facilities. 


Hyatt to Expand Facilities 
The Hyatt Bearings Division of General 
Motors Corp. announces that preliminary 
plans are now complete for expansion of the 
manufacturing areas in the Hyatt — in 
both Harrison and Clark Township, N. 
Increasing demand for roller bearings in the 
National Defense Program has necessitated 
this expansion of manufacturing facilities. 
New structures at the Clark Township plant 
will provide an additional 390,000 sq ft of 
floor space doubling the existing facilities. 
Alterations to the Harrison plant will provide 
an additional 12,000 sq ft of manufacturing 
area, 
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JANUARY 


In case after case, Plant Engineers are 
using W A B Pneumatic devices to solve 
control problems. The case presented 
above is an example. Our Engineering 
Data File provides information concern- 
ing this and many others. Sections of it 
may be applied to your problems. Write 
for a complete file. No charge. 


Nrooucrs, WESTINGHOUSE 


a's 
AIR BRAKE COMPANY 
WILMERDING, PENNA 


Factory Branch: EMERYVILLE, CALIF. 
Distributors throughout the United States . . . Consult your Classified Directory. 
Distributed in Canada by: Canadian Westinghouse Co., Ltd., Hamilton, Ontaric. 


December, 195] - 61 








MECHANICAL ENGINEERING 








“ ..as inevitable 


as death and taxes” 


sooner or later 
you will switch to 
MOLYBDENUM 


High Speed Steels 


It is inevitable, and - fortu- 
nately, it is easy, so why not 
change now? This has been 
going on, on a merit basis, 
for years. 

Our booklet (below) gives you 
all the practical facts you need 
to make the switch. You can 
save money; you will help 
the national effort by con- 
serving tungsten for uses in 
which it is really needed. 
Above all, you will get a tool 
which is every bit as good as 
a tungsten type—many peo- 
ple think better! 


All the facts you need 
in this FREE BOOKLET 


iif 
| 


Wf 


) y 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


Please send your FREE BOOKLET 
** MOLYBDENUM HIGH SPEED STEELS” 
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Edward Pittsburgh Office 
at New Address 


Edward Valves, Inc., East Chicago, Ind., 
has moved their Pittsburgh, Pa., sales office 
to the Investment Building, Room 2101, 
235 Fourth Ave. 

The Pittsburgh sales district covers West 
Virginia, Southeastern Ohio, and the west 
and northeast areas of Pennsylvania. 


Westinghouse Awarded Contract 
for Atomic Power Facilities 


The Westinghouse Electric Corp. has 
received a $6,700,000 contract for equipment 
to carry electric power to the Paducah, Ky., 
Atomic Energy Plant. The multimillion 
dollar contract was received from the F. H. 
McGraw Company, which is building the 
new plant for the Atomic Energy Commis- 
sion. 

Included in the contract are large numbers 
of 10 million-kva circuit breakers—largest 
ever constructed for use on 161-kv lines. 
The contract also provides for many low- 
voltage circuit breakers and unit substations, 
and five 100,000-kva transformers. 


Du Mont Gears Facilities for Defense 


Allen B. Du Mont Laboratories, Inc., has 
disclosed several transitional changes in the 
huge 480,000-sq ft facility, which will 
enable Du Mont to make a fuller use of its 
productive capabilities for the national de- 
fense effort. The transition was made 
recently and additional changes are being 
planned. 

With Du Mont’s anticipated TV receiver 
production set at 40 per cent of last year’s 
total because of the needs of raw materials 
for our country’s defense effort, the company 
disclosed that two of the plant’s four con- 
veyerized production lines had been allocated 
to government production. Additionally, 
areas on the remaining two lines have been 
reserved for conversion to military elec 
tronic components manufacture. 

In a move designed to facilitate materials 
handling Du Mont is rearranging and re- 
routing more than half a mile of overhead 
conveyers and more than three quarters of a 
mile of gravity roller conveyer systems. All 
told, the Du Mont East Paterson installation 
contains more than two miles of conveyer 
systems. 

Materials handling will be further facil- 
itated by the institution of a new and im- 
proved in-line testing procedure. 


NYU Gets G-E Contract 

The General Electric Co. has awarded a 
contract to the Research Division, New York 
University College of Engineering, to cover 
—_— studies related to the flow of gas 
through jet-engine compressors, as part of 
G-E’s research program for aircraft power 
plants of advanced design. The work will 

done for the G-E’s Aircraft Gas Turbine 
Department. Dr. Chi Teh Wang, Pro- 
fessor of Aeronautical Engineering at NYU, 
will direct the research project. 


Chain Belt Constructing Warehouse 


A new 100 X 111-ft warehouse providing 
expanded facilities for servicing the Pacific 
Northwest is now being constructed for 
Chain Belt Co. in Portland, Oreg. Besides 
housing increased stocks of chain, sprockets, 
power transmission equipment, take-ups, 
elevator buckets, belt conveyer idlers, and 
spray nozzles, the new building will also con- 
tain the company’s Portland District sales 
office. 
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lun Tri-Lox 


OPEN STEEL FLOORING 


Tri-Lok open steel flooring is fabricated of cross- 
bars (eee above) twisted in opposite directions 
at each bearing bar (note arrows on A’, A*), a 
pressed into position by a 1600-ton press! Truss 
action forms a rigid framework ideal for stairs, 
walkways, decks, loading platforms, and engine 
room installations. i 

Maximum openings allow ample light and ven- 
tilation, but ao object over one-half inch square 
can slip through. Rectangular or U-type con- 
struction. Variety of metals—stainless steel, alu- 
minum alloy, etc. Riveted and Tri-Forge welded 
flooring available. Write for Bulletin PJ-1103. 


DRAVO 


CORPORATION 


National Distributor for 
THE TRI-LCK COMPANY yo 
Brave Building, Pittsburgh 22, Pa. 


Seles Representatives in Principal Cities 





On the job! 


Our volunteer speakers are 
saving thousands of lives to- 
day ...in factories and offices, 
at neighborhood centers and 
at organization meetings all 
over this land... showing peo- 
ple what they can do to pro- 
tect themselves and their fam- 
ilies against death from cancer. 


For information just telephone 
the American Cancer Society 
or address a letter to “Cancer,” 
care of your local Post Office. 


American Cancer Society 
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Chiksan Names Export Sales 

1g tay UE 
Hydrobel, S. A., Liege, Belgium, has 
been appointed export sales representative 
by Chiksan Co. for Belgium, Grand Duchy of 
Luxembourg and the Been Congo. This 
company, which represents a number of 
American manufacturers, will specialize on 
the sale and application of Chiksan industrial 
and hydraulic swivel joints and WECO 
unions. 


B&W Tube Co. Moves Sales Office 
The local district sales headquarters of 
The Babcock & Wilcox Tube Co., Beaver 
Falls, Pa., formerly established at the,plant, 
has moved to 712 Eleventh St., in Beaver 
Falls. The new office occupies a complete 
building leased and remodeled by the Tube 
Co. and is convenient to railroads, other 
ublic transportation, and the local hotel. 
he office handles the sale of B&W seamless 
and welded stainless, alloy and carbon-steel 
tubing in western Pennsylvania, western New 
York, Ohio, southern Indiana, and the states 
of Kentucky, West Virginia, Tennessee, 
North Carolina, South Carolina, Georgia, 
Alabama, and Florida, and parts of Canada. 


LATEST CATALOGS 


Explosionproof Motors 
An 8-page bulletin recently issued by 
U.S. Electrical Motors, Inc., Los Angeles, 
Calif., includes classifications and features 
of US totally enclosed and explosionproof 
motors. 


Chemical Processing Equipment 
and Blowers 
A new 12-page catalog on Read Standard 
chemical processing Equipment and Stan- 
dardaire blowers is available from Read 
Standard Corp., York, Pa. 


Tensiometer 
An 8-page two-color bulletin, No. GEA- 
5512, on the G-E tensiometer, a device for 
continuous tension indication ‘of cold-rolled 
strip in steel, brass, and aluminum mills, is 
available a the General Electric Co., 
Schenectady, 3 


Pressure Switches 

A 32-page manual on pressure switches 
is seaiae from Barksdale Valves, Los 
Angeles, Calif. The book includes a glossary 
of terms, a tabulation of available units based 
on function and pressure or vacuum range, 
diagrams for circuit detailing, an electrical 
rating table, and other important application 
data. It presents a comprehensive coverage 
of operating characteristics for diaphragm, 
Bourdon tube, and piston-type pressure- 
actuated switches, from extreme vacuum to 
extreme pressure. 


Chronoflo Telemeter 

Builders-Providence, Inc., one of the 
B-I-F Industries, Providence, R. I., has 
issued a new 8-page bulletin, No. 230-H4, 
on Chronoflo Telemeters which make pos- 
sible the transmission of information and 
controls over a simple two-wire electrical 
circuit for unlimited distances. The bulletin 
lists the many features of the device, de- 
scribes the operation of the transmitter and 
receiver, and shows photographs and dia- 
grams to illustrate the mechanism and in- 


stallations. 
Continued on Page 64 


Bulletin 715.1 
“Supporthead” 
Centrifugals 


Bulletin 710.1 
"Close-Cuplid” 
Centrifugals 


These new bulletins make it easier 
for you to select the right pump 


These new bulletins have been designed to help you. New 
sizes are listed, and, in each bulletin we have put a composite 
rating chart which includes both “Close-Cupld” and the 
supporthead. This makes it dead simple to put your finger on the 
right pump for your requirements. 

Another valuable feature of these bulletins is the parts chart. 
Using this you set exactly what parts are interchangeable 
for all size pumps and so can keep your spare parts investment 
to a minimum. 

Use the coupon below to send for these useful FREE bulletins 
today. Goulds Pumps, Inc., Seneca Falls, N.  & 


GOULDS PUMPS, INC. _ 
Dept. ME, Seneca Falls, N.Y. 
Send Bulletin 710.1 
Bulletin 715.1 ( 
Name 
Company 
Address 
City ‘ Zone___ State 
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Specify adewia Tracing Cloth, and you'll get 
clean, clear, “ghost ree” blueprints no matter 
how often you eraséjthe drawing. 

You caa , -ink ra@Zor-sharp lines on Arkwright 
cloth withght “fegyhering” or “blobbing”. More im- 
portant, you be sure that drawings will never 
beeome brittle, opaque or paper-frayed with age. 

ey’re good reasons for you to remember: 
if your work is worth saving, put it on 
Arkwright Tracing Cloth. Want a sample? 


Write Arkwright Finishing Co., Industrial Trust 


Bldg., Provigil 
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Totally Enclosed Motors 

Advantages and limitations of totally 
enclosed motors with air-to-water heat 
exchangers are related in a new bulletin, 
No. 05B7682, released by the Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. The bulletin 
includes a description of the three types of 
cooler arrangement—foundation, side, or top- 
mounting—built into the motors and explains 
how to estimate their water requirements. 


Recording Oscillograph 

The 5-114 recording oscillograph, a multi- 
channel, precision instrument for the analysis 
and measurement of strain, vibration, pres- 
sure, acceleration, and other phenomena, is 
the ‘subject of a "fully illustrated technical 
bulletin, No. 1500B, published by Consoli- 
dated Engineering Corp., Pasadena, Calif. 
Highly compact and versatile, this instru- 
ment records photographically up to 18 
separate, static or high-frequency phenomena 
simultaneously at record speeds of !/: to 115 
in. per sec. It also records timing lines at 
1/190 sec intervals so that each phenomenon 
can be interpreted not only in relation to 
others but in relation to time. 


Expansion Joints and Aircraft 
llows 

A new catalog a over cag 
possible combinations of bellows-ty 
pansion joints has been published S & the 
Solar Aircraft Co., San Diego, Calif. It also 
contains a complete line of aircraft bellows 
and assemblies. This new 40-page catalog 
serves as a reference handbook and it illus- 
trates a diversified line of standard and spe- 
cial bellows assemblies used to take up 
expansion, contraction, and offset movements 
in pipes and conduits. 


Materials-Handling Products 


“How the Products of Clark Serve In- 
dustry” is the title of a new 32-page 
booklet which illustrates and briefly de- 
ag the products of Clark Equipment 

Buchanan, Mich. The booklet shows 
a pp of Clark axles and transmissions 
for trucks and busses, the unique one-piece 
forged Clark axle housing, combination axle- 
transmission drive units for farm tractors, 
road and earth moving machinery, and gears 
and forgings. Also described and ‘illustrated 
is the broad line of Clark industrial towing 
tractors, fork-lift trucks and attachments, 
powered hand trucks, and stackers that put 
modern materials-handling techniques into 
profitable practice wherever they are used. 


Arc-Welding Electrodes 


A booklet covering nickel-molybdenum- 
vanadium alloy-steel-shielded arc-welding 
electrodes (low-hydrogen type) is available 
from International Nickel Co., Inc., New 
York, N. Y. It contains 19 pages with 32 
illustrations, diagrams, and charts by three 
welding specialists of the Industrial Test 
Laboratory, Philadelphia Naval Shipyard. 
Summarizes results obtained with commer- 
cially available rods that produced, without 
preheat in high-strength steels, crack-free 
welds which in the as-welded condition con- 
sistently exceeded 110,000 psi yield strength 
with maximum ductility. These electrodes 
meet Navy Spec. MIL-E-986 Grade 260. 
Operating characteristics, welding procedure, 
and the importance of low moisture content 
in the electrode coating are described. This 
low-alloy ferritic NI-MO-V type of electrode 
developed 100 per cent joint efficiency as 
compared with 70 per cent for the most 
popular rod previously used. 
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Liquid-Level Gages 
A new bulletin, No. 176, released by Jer 
guson Gage & Valve Co., Somerville, N. J., 


describes and illustrates the Jerguson Tru- | 


scale remote-reading liquid-level gages. 


Automatic Aircheck Valve 


The PPC Aircheck valve is described in | 


bulletin No. 509, issued by Pennsylvania 


Pump and Compressor Co., Easton, Pa. | 


The PPC Aircheck valve safeguards against 
the forgetfulness of operating personnel to 
open a valve when starting up. In addition, 
the Aircheck valve (1) dispenses with cus- 


tomary arrangement of stop, safety, and | 


globe valves; (2) prevents leakage of pres- 
sure through the compressor during the 
“off” cycle; (3) dampens pipe-line pulsa- 
tions; (4) permits repairs without shutting 
down the system where more than one com- 
pressor is on the line. 


Plastics Booklet 

A new 24-page booklet now being distrib- 
uted by the Richardson Co., Chicago, IIl., 
gives the layman a basic introduction to the 
many different plastics now in use, the 
various ways they are produced, and the uses 
of plastics in industrial and consumer prod- 
ucts, 

Subjects covered include: history of 
plastics; plastics advantages and limita- 


tions; thermosetting and thermoplastics | 


materials; how laminated and molded plas- 
tics are made; design suggestions; industrial 
and consumer applications; comparative 
properties of different grades; and products, 
facilities, and services of the Richardson Co. 


Nisiloy 
Nisiloy for gray iron castings, an 8-page 
folder describing an innoculant, metallurgi- 


cally designed to improve machinability, add | 
toughness, and increase resistance to wear | 


is available from International Nickel Co., 


Inc., New York, N. Y. Improved production 


figures, reduced rejects, longer tool life, and 
other machine-shop economies are described 


resulting from structural uniformity from lot | 
to lot and the elimination of chilled white | 


iron or hard spots without annealing. 


Kodagraph Autopositive Paper 


How short cuts and savings have been | 
effected through use of Kodagraph Auto- | 
positive Paper in engineering drawing room | 


reproduction is told in a new booklet issued 
by the Eastman Kodak Co., Rochester, N. Y. 

The booklet contains ten case histories of 
highly successful operations in drafting room, 

reproduction department, and shop. Koda- 

graph Autopositive Paper is a low-cost 
photographic intermediate material which 
gives positive copies directly, can be handled 
in room light, and can be printed with existing 
equipment. 


Controlled Volume Pumping 


An illustrated, 24-page, 2-color bulletin 
on controlled volume pumping and Milton 
Roy controlled volume pumps has recently 
been published by Milton Roy Co., Phila- 
delphia, Pa Bulletin No. 151 will be of 
interest to industrial plants whose operations 
call for pumping a controlled volume of 
liquid in amounts as much as 50 gpm or as 
little as 3 milliliters per hr. The bulletin 


gives complete details on controlled volume | 
pumping, describes the features of the | 


controlled volume pumps, and includes data 
required for selecting Milton Roy pumps for 
specific applications. 


Continued on Page 66 | 
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FLEXIBLE BALL JOINTS| 


THE SOLUTION FOR MANY PROBLEMS! The BARCO Flexible Ball Joint is 
one of the most useful, most versatile fittings ever developed for application 
on piping conveying steam, oil, gas, water, air, chemicals, refrigerants, or other 
fluids. Find out how these simple, rugged, economical joints can help you: 


@ Overcome piping misalignment! Provide simple, trouble-free flexible couplings for 
steam or air lines. 


@ Provide for movement in piping — up to 40° side flexibility in any direction, plus 
360° swivel action. Widely used in loading and unloading lines. 

@ Protect piping against strain, str stress, wang shock, or vibration! Excellent for out- 
side service piping to b large storage tanks. 


COMPLETE LINE—15 different sizes, 4%” to 12”. Angle or straight, male or 
female threaded connections—flanged connections —welding ends for welded 
connections. Available in materials suitable for tempera- 
tures from -50° to as high as 1,000° F.; for pressures from 
vacuum to 750 p.s.i. steam, or 6,000 p.s.i. hydraulic. 

Fire-proof, pressure-safe! Standard throughout the 
world — available through leading supply companies. 


ENGINEERING RECOMMENDATIONS — Barco factory 
and field engineers are ready to help you solve your 
problems. ASK FOR NEW CATALOG NO. 215 
“BARCO FLEXIBLE BALL JOINTS.” 


BARCO MANUFACTURING CO. 


1821 N WINNEMAC AVE. CHICAGO 40, ILL. 
The Only Truly Complete Line of Flexible, Swivel, and Revolving Joints 
FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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why carry three spares when 
one can do the trick? 


Years ago a motorist loaded down his car with plenty of spares. 
He had to. Tire design was such that blowouts were common- 
place — and expected. 

But look at the trim modern car! One spare is plenty—and it’s 
seldom used. . 

Similarly, not so long ago a company had to stock three or more 
sets of spare parts to cover reciprocating pump needs. Today, the 
same company—by using Aldrich 5” Stroke Direct Flow Pumps— 
inventories but one set of spares to cover a 100 to 275 hp range. 

Construction of Aldrich Direct Flow Pumps features wearing parts 
—valves, plungers, packing, crossheads, wrist pins, etc.—inter- 
changeable within each stroke series. This covers 3, 5, 7 and 9 
plunger units for the 5” series ranging up to 275 hp, or for the 
6” series, from 300 to 900 hp. Rather than enlarge the stroke, 
Aldrich added cylinders to increase pump capacity. 

To what advantage?—You benefit through interchangeability, 
fewer spare parts to tie up money and space, simplified maintenance, 
and better protection against shut-down . . . all made possible 
through greater standardization and improved design. 

Applications where you'll find Aldrich Direct Flow Pumps saving 
maintenance time and dollars include: hydraulic systems for press 
operation; plastic and rubber molding and extrusion; steel mill 
descaling, and other uses in the petroleum and chemical indus- 


tries... . Write for Data Sheets 64, 67. 





THE 


Representatives. Birmingham . 
Cleveland «+ 


Omaha 
Seattle 


PUMP COMPANY 


29 PINE STREET, ALLENTOWN, PENNSYLVANIA 


pu Cuginalors of the Direct Flow Pump 


Buffalo 
Jacksonville « 
Richmond, Va. 


Chicago 
Los Angeles « 
St. Lowis 


Bolivar, N.Y e Boston 
Detroit « Duluth « Houston e 
Pittsburgh « Portland, Ore. « 
Syracuse « Tulsa « 


Denver « 
© Philadelphia « 
. Spokane, Wash . 


Cincinnati 
New York 
San Francisco | 
Export Dept.: 751 Drexel Building, Phila. 6, Pa. 
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Valve Guide 

A handy, quick-reference guide to Edward 
cast and forged-steel valves primarily for 
power-plant installations, including indus- 
trial, is now available from Edward Valves, 
Inc., East Chicago, Ind. Designed for easy 
valve reference and identification, the new 
bulletin illustrates and describes only those 
Edward steel valves applicable to power- 
lant use. Other Edward valves are listed, 
but with brief descriptions only. 


Protective Lighting 

Complete plans for outdoor industrial 
lighting are provided in a new 24-page 
booklet, No. B-4791, “Light for Plant 
Safety and Security,” available from the 
Westinghouse Electric Corp., Pittsburgh, 
Pa. Stressing that protective lighting is 
good productive lighting, the booklet sets 
forth four principles: (1) Discourage at- 
tempts at entry; (2) make detection certain 
if entry is attempted; (3) aid the guard and 
hinder the intruder; (4) provide complete 
reliability, 


Welding Rods 

A new edition of the booklet, “Anaconda 
Welding Rods and Procedures,” is an- 
nounced by Anaconda Copper Mini Co., 
New York, N. Y. Applications and pro- 
cedures are suggested for production and 
repair welding, and for building up worn sur- 
faces with bronze rods. Welding techniques 
discussed include the oxyacetylene torch 
metal-arc, carbon-arc, and inert-gas-shielded 
arc. U.S. Navy and Federal Specifications. 
as well as other tabular data on copper an 
copper-alloy welding rods are also included. 


Power-Conversion Units 

A new two-color booklet, No. GEA-5658, 
on the G-E metallic rectifier power-conver- 
sion units is available from the General 
Electric Co., Schenectady, N. Y. The 
bulletin describes the features of the equip- 
ment, its application, and operation. It is 
illustrated with photographs, line drawings, 
and charts showing efficiency and regulation 
curves for the various sized units. A specifi- 
cation guide for General Electric d-c power 
supplies and exciters is also included, as well 
as complete rating charts and dimensions. 


= Clutches and Drives 

A 32-page “Cross Country” issue of Pro- 
duction Road describing almost 60 applica- 
tions of friction clutches and hydraulic - « a 
in as many types of machinery and equip- 
ment, has been released by Twin Disc Clutch 
Co., Racine, Wis. Applications of Twin 
Disc drives, as original equipment or in re- 
powering machinery, peti meee in various 
industries—agriculture, aggregates, construc- 
tion, manufacturing, processing, mining, 
etroleum, logging, and ‘transportation, 
Rihuee, off-highway, rail, and water—pre- 
sented with photo and performance reports. 


Vertical Induction Motors 

Data on ratings, construction, and types 
of large vertical induction motors are con- 
tained in a new bulletin No, 05B7629, re- 
leased by Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. Widely used for pumps and 
other vertical drives, vertical solid shaft 
induction motors described in this bulletin 
are available in ratings upwards from 60 hp 
at 200 rpm. Except for bearing arrange- 
ment, mechanical construction of the motors 
is basically the same as that of horizontal 
units. 
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Marking Metal Parts 


An illustrated color folder showing the 
most popular methods of marking name 
plates, metal parts, and products with inter- 
changeable numbering, lettering, or design 
is now available from Acromark Co., Eliza- 
beth, N. J., with complete price list. Ilus- 
trated are such tools and machines as stamps, 
dies, Hercules holders, numbering machines, 
name-plate stamping machines, hand and 
power-marking machines. 


Solenoid Oil Valves 


Catalog No. 710 just printed, by Hauck 
Mfg. Co., Brooklyn, N. describes the 
Hauck solenoid valves for dependable shut- 
off on oi] pressures up to 300 psi heavy 
grades as well as light fuel oils, oil tempera- 
tures up to 250 F, and both UL and FM 
approval. A rotating cam feature, ex- 
plained in the booklet, provides a shearing 
and wiping action to clear away any foreign 
particles in the oil and insure shut-off of oi! 
without leakage. 


Induction Frequency Converters 


A new four-page, two-color bulletin, No. 
GEA-5637, on Tri-Clad induction frequency 
converters is available from the General 
Electric Co., Schenectady, N. Y. The 
booklet covers three-phase equipment in 
ratings from */, to 100 kw. It describes the 
fundamentals, operation, and construction 
features of the high-frequency power supply 
apparatus, and includes application informa- 
tion, modifications and limitations, and 
complete tables of ratings and frame sizes. 


Centrifugal Blowers and Compressors 

A new bulletin No, 0500, issued by De 
Laval Steam Turbine Co., Trenton, N. J., 
contains comprehensive data on three types 
of De Laval centrifugal blowers and com- 
pressors: multistage, single stage, end suc- 
tion, and single stage double suction. Capac- 
ities range from 1000 to 150,000 cfm for 
pressures to 150 psi and above. Special 
units for higher pressures and for service 
at operating pressures to 1000 psig. 


Pumps 

Censtruction features of oil-lubricated 
bearing, pedestal-mounted pump for handling 
chemicals, liquors, corrosive materials and 
solutions, hot liquids, and petroleum are 
described in a new six-page bulletin, No. 
52B7638, released by Allis-Chalmers "Mfg. 
Co., Milwaukee, Wis.; Six alternate sealing 
arrangements are shown and dimensions and 
specifications of the pump, available in 
capacities to 1200 gpm at heads to 250 ft and 
temperatures to 500 F, are given. 


Stokers 

A new 24-page booklet, teliing how to burn 
refuse or coal (separately or in combination) 
with Detroit stokers is available from Detroit 
Stoker Co., Detroit, Mich. Although early 
installations were comparatively small units 
equipped with the Detroit RotoStoker, 
introduced in 1931, installation of the 
Detroit RotoGrate stoker for medium-size 
and large units burning refuse fuels have now 
been made. Typical installations of both 
types of these Detroit stokers are included 
in the booklet. 


Boiler Valves 

A new bulletin on valves for boiler serv- 
ices, such as surface blow, bottom blow-off, 
water-column blow-off, and connections, 
has been published by Everlasting Valve 
Co., Jersey City, N. J. The bulletin de- 
sctibes the Everlasting quick-opening and 
slow-opening straightway valves, angle 
valves, “Y” valves, and duplex ‘blow-off 
units, with complete specifications, materials 
of construction, and dimensions of each type 


Nickel Alloy Cast Irons 
A 36-page bulletin describing eight types 
of austenitic nicked alloy cast irons that he 
unique combinations of properties is offered 
by International Nickel "Co., New York, 
N.Y. Applications and comparative service 
data in many industrial fields are presented 
to prove its utility in withstanding corrosion, 
heat, wear, and tow temperature. High or 
low controlled expansion, magnetic or non- 
magnetic properties, and resistance to ther- 
mal shock add variety to its usefulness. 
Photoelectric Counter t 
Photoswitch photoelectric counter set® 
P2C is one of several new photoelectric 
counter combinatiens offered by Photo-7* 
switch Inc., Cambridge, Mass. These are? 
described in bulletin PA 506 which features,” 
in addition, other counter sets to meet the 
requirements of practically every type of © 
counting installation. Counting combina-_ 
tions are included, providing for both plug. > 
in and permanent wiring, and for location of 
phototubes both integral with the photo-~ 
electric control and in small remote housings. 7 
Continued on Page 68 — 





In the search for — 


may be commonplace or comp 


— better and 
faster, have you overlooked the impor- 
tance of spray nozzles? Your agg 





ex... but 


THE COCHRANE MULTIPORT BACK PRESSURE RELIEF VALVE 


iT NEVER ae 


whatever it is, properly engineered spray 
nozzles can make a vast difference. Let 
Spraying Systems Co., America’s fore- 
most authority on industrial spray 
nozzles show you why and how. As a 
first step, write for catalogs. 


SPRAYING SYSTEMS CO. 
Engineers and Manufacturers 
3265 Randolph Street 
Bellwood, tltinois 


There are 
NO Stuffing Boxes 
NO Weights ALL MOVING PARTS are inside housing 
NO Levers MANY SMALL DISCS instead of one large disc 
MANY SMALL PORTS instead of one large port 
Get the facts!— Write for a copy of Publication 4150 
cocupass CORP. 3142 N. 17th St. PHILADELPHIA 32, PA. 


@) COCHRANE 
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Scottie Junior Boilers 

Catalog No. 99, issued by Kewanee 
Boiler .» Kewanee, Ill., illustrates and 
describes the Kewanee Scottie Junior Boiler 
for 125 lb working pressure and designed for 
oil or gas firing. It contains a complete 
description of its many quality features and 
detailed listings of ratings, dimensions, 
standard equipment, and trim. 


Boiler Blow-off Valves 

A new Yarway bulletin No, B-425 (1951) 
issued by Yarnall-Waring Co., Philadelphia, 
Pa., replaces the corresponding bulletin 
printed two years ago. The new issue gives 
up-to-date information of Yarway blow-off 
valves for pressures up to 400 lb and supple- 
ments the Yarway bulletin B-433 on Pe 
pressure blow-off valves, 


Cast Steels 

A new booklet issued by Lunkenheimer 
Co., Cincinnati, Ohio, describes Lunken- 
heimer cast steels, their manufacture, their 
properties, and their applications in a simple 
and nontechnical manner. There have been 
many advances in the steel valve field. 
Central-station operating temperatures have 
increased. High pressures are used. New 
designs have been introduced. New alloys 
have been proposed. Welded joints are more 
universally employed. These and other 
changes have brought new problems of safety 
and of economical maintenance. Asa result, 
now more than ever before, it is necessary 
for the valve user to be cognizant of the in 
herent qualities of steels now being used in 
steel valve construction. 


Punch Press Motors 

A new technical bulletin, No. F-2, on Type 
F punch press motors has been published by 
the Howell Electric Motors Co., Howell, 
Mich., and contains a wide range of technical 
data and application information on high- 
slip, high-torque motors for punching, 
forming, and shearing machines. 


Synchronous Motors 

Standard construction features of its low 
speed, coupled-type, pedestal-bearing syn 
chronous motors are described in a new 
bulletin, No, 05B7648, released by Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. The 
features described are available in Allis- 
Chalmers pedestal-bearing synchronous mo- 
tors in ratings approximately 100 hp and 
larger at speeds of 450 rpm or less. Motors 
of 1.0 power factor or 0.8 or better leading 
| power Eeoor are available. 


Basic Materials Handling 

Efficient handling of raw and finished mate- 
rials, their proper storage, and how modern 
materials-handling machines can expedite 
manufacture to cut costs, save time, and 
money, is the theme of a new booklet, “Basic 
Facts About Materials Handling,” issued by 
Clark Equipment Co., Battle Creek, Mich. 
How to combine small units into big ones 
for more efficient handling, how to route 
materials, how to utilize “over-head” space 
for storage, how to use trailer trains, and 
how to best make use of a limited manpower 
force are a few of the subjects discussed in 


Radial and Universal Driveshafts 


A new bulletin, No. F 41-51, on Morse 
Morflex radial and universal driveshafts 
is available from Morse Chain Co., Detroit 
Mich, The bulletin gives complete data and 
specifications on Morflex radial driveshafts 
with spline-jointed tubular shafts; Morflex 
universal driveshafts with one-piece tubular 
shafts; and Morflex universal driveshafts 
with spline-jointed tubuiar shafts. It also 
provides a working table of maximum recom- 
mended lengths and speeds. 


Pump Engineering Data 


A new 446-page data book containing 
general information on centrifugal pumps, 
principles of pump engineering, general 
engineering data, and selection tables on 
centrifugal, axial, and mixed-flow pumps is 
for sale by Economy Pumps, Inc., Division 
of Hamilton-Thomas Corp., Sedgley Ave. 
at 19th and Lehigh, Philadelphia 32, Pa. 
Price $3. 


Lubricated Valves 


The Rockwell Mfg. Co., Pittsburgh, Pa., 
announces availability of Catalog V-215, 
“Nordstrom Lubricated Valves,” which de- 
scribes types, operation, and principles of 
operation of Nordstrom plug valves, with 
reference to over 26 typical applications. In 
addition to size and specification tables over 
95 illustrations show valve sizes, types, and 
practical applications. A special section is 
devoted to Rockwell hypermatic lubricant, 
an innovation in automatic valve lubrication. 





Here is Industry's 
most widely used 
General Purpose 


the booklet. 
| Vi piri 


POINT THE WAY 


git Fatique Tests 


TO 
IMPROVED 





V PRODUCTS 


CAPACITY 100 LBS. 
Produces Vibrations 


end -face seal. 





Whatever your mechanical seal requirement may be, there’s a 
“John Crane” Seal to “fillthe bill.” The T: pe 2 Seal, shown above, 
is widely used on such rotary shaft applications as centrifugal, 
rotary and jet pumps, gear boxes and gear reducers—at tempera- 
tures up to 250°F and, ay oo design, to pressures up to 500 
psi. Other types are offered for specific equipment and services.. 
For example, the 6A is a “pressed-in” design for small shaft, high 
speed needs; the Type 9 incorporates a Teflon flexible member | 
resistant to all corrosive services and temperatures to 485° F. | 

Our trained field engineers are ready to work with you in 
selecting the best “John Crane” seal for your needs. 


An entirely new mechanical catalog is just ff the press, describing 
all “‘Jobn Crane” Seals—send for it! 


PACKINGS AND MECHAWMICAL SEALS 


CRANE PACKING COMPANY 
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Vertically. All Controls 


You can be sure if your products 
In Easy Reach. 


pass a vibration fatigue test—sub- | 
stantiates design and construction materials—frequently ex- 
poses excessive material. Many things can be learned from 
tests. A “must” for electronic, aircraft and automotive parts 
and assemblies. Hundreds in use. Models to handle parts 
from 10 Ibs. to 100 Ibs.—choice of vertical or horizontal table 
movement. Frequencies of 600 to 3,600 v.p.m. Special ma- 
chines to order. Catalog F contains treatise. 

Made by makers of ALL AMERICAN PRECISION 

DIE FILING MACHINES 


ALL AMERICAN 
Tool & Manufacturing Cao. 
1016 Fullerton Ave., Chicago 14, Ill. 
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“In every major industry, 


Johns-Manville Insulations 


are the Number One 


fuel savers” 


TR age 

















i PLANTS with stacks or stills, tanks or towers, 
the story is the same—“Insulation by Johns- 
Manville” means the maximum return on your 
investment. There are two good reasons for this: 


1. YOU GET THE RIGHT MATERIALS—From 
asbestos and other selected raw materials, Johns- 
Manville manufactures a wide range of industrial 
insulations for service from 400F below zero to 
3000F above. If you need engineering advice in de- 
termining exactly the right one for your job, you can 
get experienced and authoritative assistance from 
your local Johns-Manville insulation engineer. 


Johns-Manville 


2. YOU GET THE RIGHT APPLICATION— 
Even correctly selected insulation needs proper ap- 
plication to permit it to serve at peak efficiency 
through the years. Here you can always count on 
J-M Insulation Contractors and their highly skilled 
mechanics. These organizations are trained in 
Johns-Maaville application methods, and have gen- 
erations of insulation experience behind them. 


Why not get the complete picture? Call on insula- 
tion headquarters when your next job is 
in the planning stage. Just write Johns- 
Manville, Box 290, New York 16, N. Y. LV] 


LG 


— INSULATIONS 
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Ware fake it for 


We don’t know the reason, but somehow chains seem 
to be taken for granted. If a chain for driving, timing or 
conveying has operated reasonably efficiently, that 
same chain is specified year after year. Yet, case after 
case shows that important savings can be made if 
these important functions are viewed with an eye for 
cost reduction and improved performance. For example: 


@ A manufacturer had been using a standard roller chain for years on his machine. A 
Rex Field Sales Enginecr showed him that he could use a Baldwin-Rex Double Pitch 


Roller Chain and get the same operating efficiency at 


a substantial reduction in cost because speeds did not require standard roller chain. 
@ Another manufacturer had been using conventional flat top chain to carry cans 


through his machine. It was necessary to pay a premium for special bevel top plates to 


he got 


avoid tipping of cans. By switching to Rex TableTop® 


even smoother tip-free operation at far lower cost. 


@ A business machine manufacturer, faced with the need for more accurate timing, 


consulted his Rex Field Sales Engineer and switched from leather belts to the smallest 


roller chain— 44-inch pitch Baldwin-Rex No. 25 bot -te!—!e!-lel—le! FM 


accomplished his objectives. 


@ In carrying material through a scalder, a manufacturer had been using conventional 
steel chain. By switching to Rex Cast Pintle Chain, 


he not only cut his costs but the chain lasted far longer. 
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granted? 


@ In another instance, a Rex Field Sales Engineer persuaded a manufacturer to switch 
from the pin-and-cotter roller chain he was using to a Baldwin-Rex Riveted Roller 


The change not only resulted in an initial cost 


saving but in longer life since the rivets haye greater holding power. 


© To a manufacturer of construction machinery, who had been using cast manganese! 
t 


£ 
; 


steel chains, a Rex Field Sales Engineer recommended the use of Rex Steel Chabelco. 


£ 
Chains. Since these chains are designed for efficient 


operation under dusty, dirty conditions, longer service life for both chains and sprockets? 


at lower overall costs resulted. e E 
ha in el I company. 


OF MILWAUKEE 


Because Rex Field Sales Engineers have all the re- 
sources of a complete chain line at their command, 
they can recommend without prejudice the exact type 


or size of chain that will deliver the most efficient per- A\_\\ eae 
formance at the lowest cost fo you and your customers. ® BA WIN- REX 
You'll find it will pay you to consult with him regarding na ' \ fe 

your chain application problems. Call or write your 
Field Sales Office, or mail the coupon. REX CHAIN & TRANSMISSION DIVISION 


Milwaukee 4, Wisconsin 


BALDWIN-DUCKWORTH DIVISION 


CHAIN BELT DISTRICT SALES OFFICES Springfield 2, Meccechooeiis 


Atlanta Dallas Los Angeles Pittsburgh 
Birmingham Denver Louisville Portland 
Boston Detroit Midland St. Lovis 
Buffalo Houston Milwaukee San Francisco 
Chicago Indi poli Mi poli Seattle 
Cincinnati Jack ile New York Springfield 
Cleveland Kansas City Philadelphia Tulsa 


Chain Belt Compan 

176s W. Bruce St., Milwaukee 4, Wis. 
Gentlemen: 

I am particularly interested in 








Please send descriptive literature. 
REX STOCK-CARRYING WAREHOUSES 


Atlanta Milwaukee Seattle 
Dallas Portland Springfield 
Los Angeles San Francisco Worcester 


DISTRIBUTORS THROUGHOUT THE WORLD 
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» Series 400 low 
cost “‘un- 
ground’’ radi- 
ai bearings. 


Series 600 low 
cost “un- 
ground”’ thrust 
bearings. 
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Series 1600 ‘‘ground” 
precision radial bearings. 


Series 1000 “ground” pre- 
cision thrust bearings. 





BALL BEARINGS 


“Low cost” bearings can be “high 

quality” bearings. Quality is rela- 

tive — a comparative measure of 
dollar value, and can 
be built into the most 
inexpensive product. 


The Nice Line ranges 
from close tolerance, 
precision “ground” ball 
bearings to Iéw cost 
“ynground” ball bear- 
ings of inexpensive de- 
sign and construction. 
For “top quality” at 
any price, specify Nice. 





>> as a 
hod ae - 7 a BEARING COMPANY E 


NICETOWN PHILADELPHIA PENNSYLVANIA 
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A section of the drafting room . . . International 





With Kodagraph Autopositive Paper 
—the revolutionary material that produces positive photo- 
graphic intermediates di- 

rectly; that can be han- 

dled in room light... 

exposed in a direct- 

process or blueprint 

machine, or vacuum 

frame . . . processed in 

standard photographic solutions. 


1 Redrafting time saved. IBM reduces costly retracing in 
showing various wiring arrangements on standard plug-board 
panel drawings. Autopositives of the panel drawings are made. 
Then the draftsman simply adds the different wiring diagrams. 
Thus, print-making masters (with dense black photographic 
lines on a white, evenly translucent paper base) are produced 
in a fraction of the time complete retracing would require. 


2. Blueprints can be reproduced directly. These prints 
are used to exchange design information between IBM's plants 
in Endicott and Poughkeepsie, N. Y. Whenever extra copies 
are needed for the shop—in either plant—there’s no problem: 
Autopositives are made from the prints... and from these 
intermediates the required number of shop-prints are produced 
at uniform, practical machine speeds. 


Kedagraph A\uteope 


Corp , Endicott, New York 
bY 
3. Opaques no problem. Through the use of reflex 
printing techniques, Autopositive Paper reproductions are also 
made of charts, graphs, paste-ups of line drawings, and other 
types of opaque originals—including “two-sided” documents, 


With Kodagraph Autopositive Film 
—which is handled, exposed, and processed like Kodagraph 
Autopositive Paper, but whose base is famous Kodak 
safety film—highly translucent, tough, matte-surfaced (to 
take pen or pencil notations). 


a, Old drawings are reclaimed. Some old IBM draws 
ings which are discolored, weak in detail, and slow-printing a 
reproduced on Kodagraph Autopositive 

Film. This material does a superb job 

of cleaning up backgrounds. . . in- 

tensifying line detail—-and IBM 

gets new, long-lasting intermediates 

which deliver sharp, clean prints at 

top machine speeds. 


50 Halftones are copied. When limited runs are sufficient, 
IBM uses Autopositive Film to reproduce halftones and other 
printed illustrations in its instruction handbooks. This high- 
contrast material holds the finest line . . . keeps close lines from 
filling in. As a result, the direci-process prints produced from 
these intermediates are amazingly sharp. 


amive IWetertels 


“THE BIG NEW PLUS” in engineering drawing reproducti--: 





Write today for a free yo EASTMAN KODAK COMPANY 


copy of “Modern Drawing 
and Document Reproduc- 
tion.” It gives complete 
details on the revolutionary 


\ 


Name 


Industrial Photographic Division, Ro-’:e<*t=> 
Gentlemen: Please send me a copy of your .itusirated svoklet 
giving the facts on Kodagraph Reproduction Materials. 


Position 





line of Kodagraph 


Reproduction Materials, Company 


Please print) 





which you, or your local 
. Street 





blueprinter, can process 
City 


State TRADE-MARK 





conveniently, economically, 


ee ee oe | 





Mail coupon for free bool: |e — mm mn me me me ee ee 


Brand New 
Catalog 
Just Out 








eneral Electric Offers Complete 
atalog of Measuring Equipment 


Send today for your free copy of 
NEW 80-page catalog containing 
condensed information about all G-E 
Testing and Measuring Equipment. 








Section 602-222 
General Electric Co. 
Schenectady 5, N. Y. 


Please send me GEC-1016, 1952 Catalog of 
General Electric Measuring Equipment for labora- 
tory and production testing. 

Power Supplies, Alternators, and _sesrenarhig NAME ail 

POSITION 


125 DIFFERENT DEVICES for production and laboratory . 
testing are described and shown in this new catalog. re 


GENERAL @ ELECTRIC: 
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...rated at 


2500 POUNDS 


force 
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Here’s heavy duty capacity for your vibration testing 
to military specification MIL-E-5272 and 41065-B 





Vibration testing reveals in advance how your prod- 
ucts will behave in service. It’s a “must” for military 
equipment. This new MB model C-25 shaker, one of % MB’s C-25 
the largest developed, provides large “brute force”’ ‘ } shaker with 
for meeting military vibration testing specifications. ‘ eet ae control panel. 
Rated at 2500 pounds continuous vector force, it has ; / | Available with 
capacity to produce 15g with 100 Ib table load or MU built-in meter 
20g with 58 Ib table load. mm, _— to read direct- 

An electromagnetic exciter, MB model C-25 fea- Hh ly eer 
tures accurate, continuous, easy control of force and ig hn aii 
frequency. Electrically interlocking controls assure ie - : 
proper operation. 

Whether your own vibration testing requirements 
are of large order or small, you can get the answer 
to your problem at MB. Models start at 10 pounds 


force output. Resonant beams for special problems 
P ——e- rae Mf B} sanuracrunme COMPANY, Inc. 











also available. 

Make MB your headquarters for help and advice 
on vibration problems. You’ll save yourself time and 
work. Write for new Bulletin No. 1-ve-4 on vibration 
exciters. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO MEASURE IT...TO REPRODUCE IT 
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The 4 of Us earn 
Make a Great Team! 


STOCKS ARE ther 


Me — THE DESIGNER 


My Boston Gear Catalog “7222272 


101 GEAR GROUPS ...4704 STOCK GEAR ITEMS 


My Boston Gear Distributor ... « 


76 CONVENIENTLY LOCATED BOSTON GEAR STOCKS 








*1,340,230 Boston Gear Catalogs in circulation. Write for your free copy, today. 


BOSTON GEAR WORKS. 6c navwaro st., avincy 71, mass.) PZ ; 





Pha oben! Geers apo Sprockets and Chain -Reductors fon Boerngs, Pifiow Blocks: — 
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The simplest way to mount an inner 
race on a shaft is by a press fit. Hyatt 
Hy-Load Roller Bearing inner races 
are made from carburizing type steels, 
heat treated to provide tough and 
ductile cores which safely permit rela- 
tively heavy fits. This fit is sufficient to 
hold the race in place without the use 
of accessory holding means, such as 
snap rings, lock nuts, or keys, and 
permits more simple and economical 
shaft design and construction. The 


press fit also locates the race properly 
and avoids the hazard of cocking or 
eccentricity which may occur with a 
loosely fitting race clamped endwise. 
The holding of races on rotating 
shafts without auxiliary devices is just 
one of the features of Hyatt Hy-Load 
Roller Bearings. For complete infor- 
mation write for catalog 547. We'll be 
glad to send one to you. Hyatt Bear- 
ings Division, General Motors Cor- 
poration, Harrison, New Jersey. 
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This water cooler 
has a Longer, Better Life... works less each day 


a» SPONGEX 


CELLULAR RUBBER 


Corrosion...deterioration...mechanical failure...repairs and parts 
replacement —an inevitable sequence wherever moisture con- 
densation collects. It’s a problem particularly troublesome in refrig- 
erating equipment—but not in this Westinghouse water cooler! 


Westinghouse has given its cooler a wardrobe of Spongex cellular 
rubber. Exposed cold surfaces—tubing, valves, even the 

waste water drain—are covered by custom molded Spongex parts. 
These Spongex parts not only prevent condensation but 

their insulating qualities increase refrigerating efficiency. For this 
cooler, Spongex means a longer, better, more efficient life. 


- The Westinghouse Wardrobe of SPONGEX 


Tube insulator— 
covers cold water tubing that supplies the drinking bubbler. 


Regulator valve cap— 
covers the cold surfaces of valve. Elasticity and flexibility of cap 
makes it easily removed for valve adjustment. 


Water valve cap— 
covers shut off valve controlling water flow to bubbler. 


Basin drain insulator— 

covers exposed end of the waste water drain. 

Basin drain seal— 

forms a water tight seal between bottom of the water cooler basin 
and top of the drain. The compressibility of Spongex compensates 
for variations in the clearance between basin and drain. 


Door gasket— 

forms an air tight seal for the door opening into the cold storage 
compartment. The gasket also seals off the insulating air space be- 
tween the inner and outer panels of the door. 

Perhaps Spongex can help better your product, too. We would be 
happy to hear from you. 


The World's Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 
401 Derby Place, Shelton, Connecticut 
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Lets talk turkey about tubing 
.. double-walled Bundyweld ! 


aia ith Was tae tanh 


Bundyweld Tubing is double- 
walled from a single strip. Ex- 
clusive, patented beveled edge 
affords smoother joint, absence 
of bead, less chance for any 
leakage. 


No other small-diameter tubing offers all 
the features of famous Bundyweld. For 
no other tubing is like it. 


This multiple-walled type of Bundy® 
tubing is double-rolled from a single strip 
of steel, and copper-bonded throughout 
360° of wall contact. Bundyweld is extra- 
sturdy, easy to fabricate, highly resistant 


to vibration fatigue or stress in rugged, 
gruelling spots. 

Behind the Bundyweld features are super- 
lative skills and services that only the 
world’s largest producer of small-diameter 
tubing can provide in the design and 
fabrication of tubing parts. Why not call 
Bundy Tubing Company today? 


Bundy Tubing Company 


DETROIT 14, MICHIGAN 


WORLD’S LARGEST PRODUCER OF SMALL-DIAMETER TUBING 


AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 
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Vitamins That Make Production Grow 


Perhaps, like many producers these days, 
you’ve found today’s heavier demands 
are asking more from your equipment 
than it can produce. 

Consider how one typical company in- 
jected new productivity into its opera- 
tion: 

This was a soap processor who needed 
extra production and new fuel economy 
for.a process involving crude with a high 
salt content. Development of a specially- 
built still pot of economical clad steel 
eliminated need of multiple distillation 
. . . reduced fuel and maintenance .. . 
speeded up heating . . . ended corrosion 
. .. provided structural strength to with- 
stand vacuum—and cut first equipment 
cost, too. 

What makes this story significant is 
that it resulted from a progressive plan- 


ning method followed by certain Equip- 
ment Builders. 

These specialists bring leading engi- 
neers, designers, and materials suppliers 
into the planning of your equipment. 
Each factor affecting performance is 
thought out by a specialist in that field. 
And in such planning, you'll find these 
builders turning to Lukens for its knowl- 
edge of materials, as well as its wide 
range of low-cost clad steels. 

Even with new equipment often diffi- 
cult to get these days, we know builders 
who can recondition what you have for 
better performance, better al 


profits. Write us today, ex- A semnewr sare 


plaining your need. Man- 4 aS | 
ager, Marketing Service, —\ TOMY... 
402 Lukens Building, K MOE SR 
Coatesville, Pennsylvania. y 


LUKENS STEEL COMPANY 





WORLD'S LEADING PRODUCER OF SPECIALTY PLATE - PLATE SHAPES - HEADS ~- CLAD STEELS 
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EXPOSED! 


| 
@ It seems like magic—the ways 
that Sylphon and Bridgeport bel- 
lows assemblies help solve design 
problems involving control of 
temperatures or pressures. The dia- 
grams pictured here are typical— 
show you “how it’s done.” 


And “doing it” is our specialty 
~has been for half a century. We’ve 
developed bellows assemblies that 
are used in practically every indus- 
try. They open and close valves, 
dampers, etc., absorb expansion, 
provide packless construction— 
have many more uses. 





Fig. 7 Motion T: ‘Two bel- 
by a tube for 

hydraulic transmission of motion or Whatever your bellows assem- 

= ea Ses pad BL, blies requirement may be, you can 
get expert help from us. You may 

have a problem similar to one we 

have solved for another customer. 

Or, you may need assistance in de- 

veloping an assembly for a specific 

application. Let’s talk it over. 





Skilled craftsmen and complete 
production facilities assure bellows 
assemblies made exactly for you— 
that mak» important savings for 
you in time, trouble and money. 
Wide range of metals and sizes. 
Write for information. Ask for 
idea-filled Catalog XK-1200. 


A 
FULTON ; BRIDGEPORT 
SYLPHON Robertshaw Fulton THERMOSTAT 


DIVISION 
Knoxville 4, Tenn, ®ELLOws ASSEMBLIES © BELLOWS pevices 


DIVISION 
Bridgeyort 1, Conn, 
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45010 1000 Feet of Track Maintained Por Hour { 
Powerful TDA BRAKES 


—------------4 


PROVIDE SAFE, EFFECTIVE CONTROL! 





Railway track maintenance has to be quick, safe and positive. And the Pullman- 
Standard power track maintenance machines can crib, clean ballast, and tamp almost 
as many ties in an hour as a multiple-power-tool hand tamping gang can do in a 
day! These fast working machines need dependable brakes to stop and hold them 
in exact but continually changing work positions. And they have them! They're 
equipped with sturdy, TDA “P” Series Power Brakes. The simple design of these 


efficient brakes provides positive action—easy, low-cost maintenance. 


WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


Modern industry is constantly working to produce machines that 
operate faster, safer and with greater efficiency. In many of these 
machines controlled rotation plays an important role. That’s why 
TDA Brake Division is putting its 40 years’ experience to good use 
in developing better, more efficient brakes to meet any type of indus- 
trial application. A staff of skilled brake engineers and TDA’s mod- 
ern production facilities stand ready to help you solve your specific 
braking problem. If one of a complete line of dependable TDA Brakes 
doesn’t do the job, TDA Brake Division will design a brake to fit 
your needs. Simply mail the coupon below for complete information. 


ot ROTA7,,, 


TDA BRAKE DIVISION—DEPT. 
ASHTABULA, OHIO 
Please mail brake information on these applications: 


NAME 


COMPANY 


Here Are A Few Of The Many Products 
Which Can Be Equipped With TDA Brakes 
Centrifuges © Compressors © Conveyors © Cranes 
Cream separators © Diesel hook-ups © Dry cleaning 

hinery © © Hoists © Industrial electric 
trucks @ Lathes (automatic) ® Looms (textile) ¢ Lumber 
mill hinery © Machine tools © Materials handling 
equipment © Motors © Packaging machinery ¢ Paint 
mixers @ Press brakes © Printing presses © Rolling 
mills © Shears © Warpers (textile) ¢ Welding posi- 
tioners @ Winches © Aut tive © Farm equip 
Earth moving equipment © Construction equipment 

Public transportation 

















ADDRESS 


| 
Cal eiinieedinithntinetdinvatenteiieteets eam ene 
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TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 


ASHTABULA, OHIO. 
a, 


TRADE MARK REGISTERED 
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FAST’S COUPLINGS 
cos? you less to 
own and operate 


¥, 





ON BILLET MILL SINCE 1923 


ast’s Couplings cost you less per year because they normally out- 

last the equipment they connect. That means their reasonable cost 
can be spread out over 20 years or more... assuring low-cost service 
without excessive maintenance costs! 


Fast’s basic design is foolproof! Instead of a perishable oil seal, Fast’s * 
are the only couplings to use a permanent metal-to-metal closure. Oil 
is always maintained at a safe level... whether the coupling is running 
or standing still... and dirt cannot get in. Fast’s Couplings are com- 
pact, yet large enough to stand up under punishing service for 20 years 
or more! 

When you specify Fast’s Couplings, you get Koppers’ valuable en- 
gineering service. In many cases where a special 
coupling appears necessary, Koppers engineers can 
modify a standard Fast’s and save you money! Get the 

ON AMMONIA COMPRESSORS SINCE 1922 fy facts on Fast’s Couplings. Mail the 


coupon for your copy of Fast’s free 


Mail Coupon for FREE Catalog Catalog today! 


KOPPERS CO., INC., Fast’s Coupling Dept., i KOPPE RS 
352 Scott Street, Baltimore 3, Md. 
Gentlemen: Send me Fast's Catalog which gives detailed descrip- 


tions, engineering drawings, capacity tables and photographs. THE ORIGINAL 
GEAR-TYPE 


INDUSTRY'S STANDARD FOR 31 YEARS 
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Leaving the STRESS 
where it belongs... 


Stress relieving prefabricated piping with highly 
developed equipment and special techniques is one 
reason why exacting specifications are met with 


GRINNELL PREFABRICATED PIPING 


Grinnell received an order recently for stress relieving 
prefabricated piping to these specifications: — 


“All fabricated pieces shall be normalized and drawn by 
heating to a uniform temperature of 1700°F (plus or 
minus 25°F). This temperature shall be maintained on 
a basis of one-half hour for each quarter inch of wall 
thickness of the heaviest pipe in the furnace charge fol- 
lowed by air cooling not less than 600°F. All pieces shall 
then be reheated to 1425°F and held at temperatures as 
above. in no case shall the time be less than 2 hours... 
Cool at a controlled rate not to exceed 200°F per hour 
until 600°F is reached .. .” 


Grinnell, of course, met these specifications precisely. In 
fact, fabricating industrial piping today demands the 
maximum in versatility and precision. 

Modern power plants, for example, need piping of heavy 
cross-sectional area and definite alloy composition to 
provide high temperature stability, resistance to creep 
and graphitization. Chemical and oil refining processes, 
on the other hand, must have piping of high chrome alloy 
to impart strength at high temperatures, resist corrosion, 
withstand impacts at low temperatures. Heat-treating 
often is the only answer — either to restore properties 
affected during fabrication, or improve original properties. 


Grinnell Company Inc., Providence, Rhode Island 
welding fittings ° 
* pipe ° 
automatic sprinkler 


pipe and tube fittings * 
Grinnell-Saunders diaphragm valves 


industrial supplies * Grinnell fire 


engineered pipe hangers ond ‘supports 
prefabricated piping 
protection 


GRINNELL’S AUTOMATIC 
HEAT-TREATING FURNACE 


performs with positive efficiency. This 
versatile stress-relieving unit, measuring 
12 by 12 by 40 feet and using gas or oil 
or both as fuel, was designed to give 
full program control for the entire range 
of working temperatures. It provides in- 
strument control of rate of rise in tem- 
perature of the charge, length of time 
for holding at the predetermined temper- 
ature level, and cooling rate. Two re- 
cording controllers are provided for the 
furnace and a separate 6-point recorder 
registers the temperatures of the charge 
simultaneously during the treating cycle. 


Exterior View of Building 


In heat-treating, as in everything else for piping, 
Grinnell has the experience and the costly equip- 
ment to fully protect large piping expenditures. 
That is why it will always pay you to call on 
Grinnell for all of your piping needs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 


fates SD 
* Thermolier unit heates® * valves 
* water works supplies 


* plumbing and heating specialties 
and cooling systems 


systems * Amco humidification 
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Any Speed 


YOU NEED 


WITH 


EARMOoToO 


. because it is available in single, double or triple 
reductions, offering a range of speeds: 780 through 
7.5 r.p.m. Motor rating from 1 h.p. through 60 h.p.— 
A-c or D-c. The motors and gear units are each self- 
contained and readily separated . . . gears in multi- 
reduction units may be inspected, without uncoupling 
from driven machine. 

These small, compact, self-contained units simplify 
the direct application of electric drive to individual 
machines. 

GearMotoR conforms to the recommended standards 


of the American Gear Manufacturers Association and 
the National Electrical Manufacturers Association. 





Industrial Gears and Speed Reducers 
LimiTorque Vaive Contrels 
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Engineered Dust and 
Fume Collection... 


Automatic Centrifugal 


Bag Type 











Whatever your need for dust or fume control, Norblo builds rugged, efficient equip- 
ment in Centrifugal, Hydraulic and Bag type collecting systems. These three types, 
frequently used in certain combinations, provide economical dependable control as 
required in smelting, rock products, chemical, milling and processing fields. Norblo 
Systems make outstanding records for high recovery with low operating and mainte- 
nance costs. Profit by Norblo 30 years’ experience in heavy duty dust collection and 
Norblo development of these basic types of equipment. For good advice on dust or 


fuxre problems, consult Norblo. 


THE NORTHERN BLOWER COMPANY 


Engineered Dust Collection Systems for All industries 
6421 BARBERTON AVE. e CLEVELAND 2, OHIO 
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ENGINEERS SEEK 


Inco High-Temperature Service is 
ready to assist you on metal 
problems at high heat with all its 
knowledge of high-temperature 
metal performance. 


[tf laboratories at Bayonne, N. J., and 
Huntington, W. Va., creep tests mea- 
sure the load-carrying ability of various alloys 
at temperatures up to 2100°F. 


Other tests are constantly adding to the knowl- 
edge of how metals behave under varying de- 
grees of heat and corrosive conditions. These 
laboratory studies are extended by field work. 
Investigation of metals serving in high-tem- 
perature applications reveals why some metals 
stand up where others fail. Corrosion is often 
the most important cause of damage and 
failures. 


In field work Inco Engineers make use of High 
Temperature Corrosion Test Racks, shown 


Send for your copy of this 
new High-Temperature 
Work Sheet; it sim- 

plifies gathering the full 
story of your problem. 


EMBLEM . OF SERVICE 








How INCO HIGH-TEMPERATURE 


THE ANSWER TO A PROBLEM 


High-Temperature Test Rocks are supplied in different styles or 
shapes when necessary for placing in the corrosive atmosphere. All 
are basically a selection of different metals — which are exposed 
simultaneously to the corrosive conditions. 





above, to observe the effects of corrosive at- 
mospheres. These carry a selection of different 
alloys which are placed right in the existing 
equipment to give a direct comparison of 
the various materials under actual service 
conditions. 


After removal, the samples of various alloys 
are examined. The suitability of the alloys or 
the degree of damage is evaluated from the 
appearance of scale, the depth of attack, and 
other data derived from metallographic study 
and mechanical testing. 


In your high-temperature problems, whether 
in present activities or in new projects, Inco 
High-Temperature Engineers will be glad to 
work with you. Let them send you the High- 
Temperature Work Sheet . .. to aid you in ex- 
plaining your problem. Then see if Inco Engi- 
neers cannot help solve your difficulty. 


Bisco THE INTERNATIONAL NICKEL COMPANY, INC. 
a 67 Wall Street, New York 5, N.Y. 
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How many do 


Whether you recognize the first three faces or not, 
we think you'll know the fourth one. There are 
thousands of these Taylor Futscore* Controllers 
in service today, in almost every process industry 
from chemicals to milk, from petroleum to 
plastics. 

A Taylor FULSCOPE Controller is a rugged, dependable 
air-operated instrument for control of tempera- 
ture, pressure, flow, liquid level, density, load 
and humidity. It was the first controller on the 
market with completely interchangeable unit 


construction. 


All parts are interchangeable, and every FuLscope 
case is drilled and tapped to hold the mest 
complete set of control responses. Simple con- 
trollers can be converted into the most complex, 
if necessary, right in the field; repairs can be 
made quickly by your own instrument man. 


*Reg. Trade-Mark 


The six standard types of FULSCOPE Controllers fit al- 
most any processing need: 

1. For simple on-off control on applications with 
small time lags and large capacities, regardless of 
load change, buy a Fixed High Sensitivity model. 
2. For throttling control on similar applications, 
you need Adjustable Limited Range Sensitivity. 


3. Throttling control where you have a wide 
range of time lags and capacities, infrequent or 
negligible load changes, calls for Full Range 
{djustable Sensitivity. 

4. Precision control under a wide range of time 
lags and capacities, with gradual, sustained load 
changes, calls for Adjustable. Sensitivity with 
{utomatic Reset. 

5. Where there are momentary disturbances, 
but no sustained load changes, get Adjustable 


Sensitivity with Pre-Act. 
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you recognize? 


6. To meet almost any control problem, get the 
Futscore Controller with all three control 
effects: Adjustable Sensitivity, Pre-Act and Auto- 
matic Reset. It gives precision control on applica- 
tions with a wide range of time lags and capac- 
ities, and sudden, sustained load changes. 


Ask your Taylor Field Engineer how Futscore Con- 
trollers can help solve a big majority of your 
control problems, protect product quality and 
save money too. Write for Bulletin 98151. 


Where pneumatic transmission is preferred, and par- 
ticularly where graphic panels are ~vanted, ask 
about Taylor’s revolutionary new three-part 
TRANSET* Control System too. Write for Bul- 
letin 98097. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. Instru- 
ments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


Still wondering who the men are? All are founding 
fathers of the instrument industry. First on the 
left above is Torricelli, who made the first ba- 
rometer. Next is Galileo, maker of the first ther- 
mometer, and then comes Boyle, 

who discovered Boyle’s Law. The 

face on the right, of comrse, is the 

famous Taylor FuLscore Control- 

ler. It is found in practically every 

process industry. 


| lhe hiakeoniats 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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Farté 


. In many machine wols, where accuracy 
is of primary importance, Farrel her- 
ringbone gears are used to transmit a 
smooth, efficient flow of power to work 
or tool point. = a 

The quiet, vibration-free perform- 
ance and long life you can expect from 
these gears result from extreme accu- 
racy of tooth spacing, contour, and 
helix angle, and other qualities inher- 
ent in the Farrel-Sykes method of gear 
generation. They are made of the fin- 
est grade materials, in a complete range 
of sizes for any power capacity and any 
application. 

Wherever power transmission must 
be smooth and vibrationless under all 
conditions of load and speed, specify 
Farrel herringbone gears. Information 
and engineering assistance available, 
without obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, 
Pittshurgh, Akron, Clevelond, Detroit, Chicago, 
Portland (Oregon), Los Angeles, Salt Lake City, 
Tulsa, Houston, New Orleans 
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BUSINESS IN MOTION 





Td. pac Colleague on hertidnian Paki 


For several years this space has been used to tell 
how Revere has collaborated with its customers, to 
mutual benefit. Now we want to talk about the way 
our customers can help us, again to mutual benefit. 
The subject is scrap. This is so important that a 
goodly number of Revere men, salesmen and others, 
have been assigned to urge customers to ship back 
to our mills the scrap generated from our mill prod- 
ucts, such as sheet and strip, rod and bar, tube, 
‘plate, and so on. Probably few people realize it, 
but the copper and brass industry obtains about 
30% of its metal requirements 
from scrap. In these days when 
copper is in such short supply, 
the importance of adequate sup- 
plies of scrap is greater than 
ever. We need scrap, our indus- 
try needs scrap, our country 
needs it promptly. 

Scrap comes from many dif- 
ferent sources, and in varying 
amounts. A company making 
screw-machine products may 
find that the finished parts 
weigh only about 50% as much 
as the origina! bar or rod. The turnings are valu- 
able, and should be sold back to the mill. Firms 
who stamp parts out of strip have been mate- 
rially helped in many cases by the Revere Tech- 
nical Advisory Service, which delights in working 
out specifications as to dimensions in order to 
minimize the weight of trimmings; nevertheless, 
such manufacturing operations inevitably produce 
scrap. Revere needs it. Only by obtaining scrap 
can Revere, along with the other companies in the 
copper and brass business, do the utmost possible 


in filling orders. You see, scrap helps us help you. 

In seeking copper and brass scrap we cannot ap- 
peal to the general public, nor, for that matter, to 
the small businesses, important though they are, 
which have only a few hundred pounds or so to dis- 
pose of at a time. Scrap in small amounts jis taken 


by dealers, who perform a valuable service in col- . 
lecting and sorting it, and making it available in © 
large quantities to the mills. Revere, which ships © 
large tonnages of mill products to important manu- © 


facturers, seeks from them in return the scrap that © 


is generated, which runs into © 
big figures of segregated or © 
classified scrap, ready to be © 


melted down and processed so 


that more tons of finished mill k 


products can be provided. 


So Revere, in your own inter- | 
est, urges you to give some ex- 7 
tra thought to the matter of © 


scrap. The more you can help 


us in this respect, the more we 7 
can help you. When a Revere © 
salesman calls and inquires ~ 


: about scrap, may we ask you to 
give him your cooperation? In fact, we would like 


; 





3 
5 


: 


to say that it would be in your own interest to © 


give special thought at this time to all kinds of 
scrap. No matier what materials you buy, the 
chances are that some portions of them, whether 
trimmings or rejects, do not find their way into 
your finished products. Let's all see that every- 
thing that can be re-used or re-processed is turned 
back quickly into the appropriate channels and 
thus returned to our national sources of supply, 
for the protection of us all. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 Jignghiimasii 

Executive Offices: 
230 Park Avenue, New Yc 
SEE “MEET THE PRESS” ON 


17, N. 
TELEVISION EVERY SUNDAY 
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OIL AND GAS 
BURNER UNITS 


These specially designed oil and gas burner units fit 
our needs . . . even when your operating conditions 
eep changing. Enco Oil and Gas Burner Units offer 

money-saving flexibility on three important counts. (1) 

They are designed for use with either oil or gas — or 

both . (2) They assure completely uniform combustion 

and greater fuel economy though steam demands swing 
sharply. (3) They can be operated by either natural or 
forced draft. 


Even if your old combustion equipment “works”, it pays 
to investigate the fuel-saving economies and full flexi- 
bility of these highly efficient units. Enco Burner Units 
are made in many sizes to suit all capacity requirements. 
Bulletin on request. 


INTERCHANGEABLE 


ATOMIZERS 
FOR USE WITH ALL TYPES 
OF BURNER EQUIPMENT 


Wide Range Mechanical—Manual or 
automatic control. Constant high oil 
pressure at atomizer insures efficient 
atomization over entire load range 
without recirculating or returning oil. 
Steam or Air—Wide range. Controlled 
by manual or automatic pressure 
regulation. 

Standard Range Mechanical — Avail- 
able in all sizes to suit load and 
capacity requirements. 


Gun Type Gas-Oil 
Burning Unit 


Enco Model W 
Ring Type Gas-Oil 
Burning Unit 








=z a 
Ence Standard Range Mechanical Atomizer Gun 
> Ence Wide Range Steam Atomizer Gun 


Enco Wide Range Mechanical Atomizer Gun ° 











Enco Standard Atomizer 
Gun Support 
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WHITNEY 


Silent Chain 


DRIVES 


Transmit Smooth, Uniform Power, 
Provide Perfect Timing, 
Give Long Operating Life 


Illustrated is the “Inker Drive”’ as used in the 
famous Harris Presses, manufactured by 
Harris-Seybold Co., Cleveland, Ohio. 

In order to maintain perfect impressions, 
it is absolutely essential that this drive op- 
erate smoothly; back lash, creep or chatter 
cannot be tolerated as they would affect 
printing quality. 

To obtain the perfect timing necessary and 
to get uniform power transmission for the 
all-important inking operation, Harris- 
Seybold Company uses Whitney Silent Chain 
Drives exclusively. Their experience over the 
past twenty years has proved conclusively 
that Whitney Silent Chain Drives transmit 
full power without friction or slippage . . . 
contribute to product reputation through 
real service performance. 

In addition, Whitney Chain Drives are de- 
pendable drives . . . give long-lived service 
with minimum maintenance. 

No matter what your drive problem, 
Whitney Chain Drives — Silent, Roller or 
Conveyor — the all steel drives .. . can help 
you simplify designs and cut power trans- 
mission costs. 


Whitney Chain Company 


240 HAMILTON STREET, HARTFORD 2, CONNECTICUT 
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HAVE YOU RESERVED 
b 40) 6) 5S OO) fa 





(ASME 
MEMBERS 





COPIES 
GOING 
' FAST 





THOUSANDS 
OF REQUESTS 
ALREADY IN 


DON’T DELAY 
AND BE 
DISAPPOINTED 





The American Society of Mechanical Engineers 
29 West 39th Street New York 18, N. Y. 
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American Blower...a time-honored name in air handling 


Richmond, Va., has a conveniently located American Blower Branch Office to 


for air handli You con reach American 





provide you with data and equip 


Blower in Richmond by calling 7-5630. In other cities, consult your phone book. 


YARN ABOUT YARN... 

A textile manufacturer was continually 
changing pulleys or setting the machine 
rate on his ring-spinning frames to 

fit the material that worked at the 
lowest speed. He'd heard about 
American Blower Gyrol Fluid Drives and 
decided to try them. Results were 
amazing. Gyrol Fluid Drive permitted 
a higher output within safe limits of 
the material, allowed spinning frames to 
start gradually with less yarn breakage. 
For your business, wouldn’t smooth 
power transmission and adjustable speed 
control be a distinct advantage? 





FOOD FOR THOUGHT... 


Those magnificent new supermarkets 
springing up around the country are 
just as comfortable as they are modern. 
Many use American Blower Ventura 
Fans for ventilation the year round, 


and Venturafin Unit Heaters for winter 
heating. They meet a twofold require- 
ment. First, both units are beautifully 
styled to harmonize with modern 
designs. Second, both units are quiet- 
operating —a necessity in modern 
stores. Our nearest branch office will 
be glad to furnish price and delivery 


FUMES, VAPORS, GASES... 


In addition to a wide range of standard 
ventilating equipment for industry, 
American Blower also offers special fans 
to handle corrosive gases, fumes, 

vapors. Some corrosive gases are vital 
to process work and must be circulated 
in the system with corrosion-resistant 
fans. Gases and fumes which affect the 
health and comfort of employees must 
be removed. There is an American 
Blower corrosion-resistant fan that will 
meet your requirements for those 
special applications in the process 
industry. 


Whatever your needs, American Blower 
heating, cooling, drying, air conditioning and 
air handling equipment will improve over-all 
comfort and efficiency in your business. For 
data, phone or write our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapiaror & Stardard Sanitary corrorzanion 


your Best BUY AMERICAN BLOWER aie Hanobuine Equipment 


Serving home and industry: MAEMICAMSTANDARD « AMERICAN BLOWER + ACME CABINETS + CHURCH SEATS + DETROIT LUBRICATOR © KEWANEE BOILERS + ROSS NEATER © TONAWANDA inte 
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Unit Heaters 


Ventura Fans 


. 


Air Conditioning 
Equipment 


Industrial Fans 


Utility Sets 
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PACIFIC- 
WESTERN 
HIGH-SPEED Examples 


of the 
gearmaker’s 
finest art! 











al 


——— 818 - 


Many Pacific-Western high-speed units 
hold positions of grave responsibility, as 
drives for test equipment, wind tunnels, 
pumping stations, etc. They merit the 
finest art of the West's oldest and largest 
gearmaking organization ... and it is 
significant that no Pacific-Western high- 
speed unit has ever failed to do the job 
for which it was designed. This includes 
high-speed units that have been on 
continuous duty for 20 years! 





Plants * 417 Ninth Ave. S., Seattle 4, Wash 

2600 E. Imperial Highway, Lynwood, Los Angeles County, California 
1035 Folsom St., San Francisco 3, Calif. 

117 N. Palmer St., Houston, Texas 


Representatives * 930 S.E. Oak St., Portland 14, Oregon 
Room 211, Chamber of Commerce Bidg., Denver, Colorado 
Engineering & Machinery Ltd., 1366 W. Broadway, Vancouver, B.C. 
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Alignment that 
when the heat’s on! 


Three-Way Centerline Support 


The Type E method of support allows three- 
way freedom of expansion and contraction 
without disturbing the alignment of the rotor 
shaft. The governor end is mounted on a strong 
but flexible channel beam to permit axial ex- 
pansion. At the shaft-coupling end, a unique 
keyed support connects to the turbine near the 
shaft centerline to permit lateral expansion; 
and a vertical kingpin transmits thrust from the 
expanding steam pipes directly to the founda- 
tion and not to the turbine. The casing is free to 
move vertically with expansion or contraction. 











MECHANICAL ENGINEERING 


Heat expansion can’t disturb Type E alignment. The 


operation of driven equipment is easier, more dependable” 


— installation costs are reduced. Westinghouse unique— 
three-way centerline support keeps alignment perfect with 
the driven machine. Strong supports at both the governor 
and exhaust ends are supplemented by a vertical kingpiall 
that transmits lateral thrust to the foundation. Hot or cold 

—for constant operation or instant stand-by power, you 

can depend on the Type E Turbine to “Stay True”! 

There are other cost saving advantages, too. Dual pro- 
tection against overspeed, weatherproof bearing seals, 
corrosion-resisting gland zones, floating movement of 
governing and trip linkage, and parts interchangeability 
between wheel sizes are just a few. 

For the full story ask your nearby Westinghouse Steam 
Specialist for the Type E Turbine Book B-3896, or write 
Westinghouse Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-50520 
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Walworth manufactures a com- 
plete line of Gate, Globe, Angle, 
Check, and Lubricated Plug Valves, 
made of Stainless Steel, Steel, Iron, 
Bronze, and Special Alloys in a 
wide range of sizes and tempera- 


ture-pressure ratings. 


Fittings of steel, iron, and bronze 
are also manufactured in all con- 


ventional types and sizes. 


WALWORTH 


valves and fittings 
60 East 42nd Street, New York 17, N. Y. 


Distributors in principal centers 
throughout the world 
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he THERRY 
TURBINE 


In 1925 Madison Square Garden installed 
three Terry Multi-Stage Turbines to drive 
air conditioning and refrigeration compress- 
ors. These units deliver 290 hp at 3500 rpm 
with steam conditions of 100 psi exhausting 
to a 26 in. vacuum. 


After 22 years experience Madison Square 
Garden installed three more Terry Multi- 
Stage Turbines, one of which is shown above. 
This unit delivers 330 hp, at 5650 rpm, with 





TURBINES FOR 
Air Conditioning 


AT 


MADISON SQUARE GARDEN 





stearn at 100 psi exhausting to a 25 in. vacuum. 


The same engineering talent and manufac. 
turing facilities that produce? these turbines 
are available to assist you in obtaining efhi- 
cient power generation. 


Any of our District Representatives will be 
pleased to give you full information on a tur- 
bine drive for your requirements. No obliga- 
tion. May we send you descriptive bulletin? 


THE TERRY STEAM 


“TURBINE COMPANY 


ay 


TERRY SQUARE, HARTFORD.CONN. 
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¢ THE MUNICIPAL ELECTRIC PLANT 


of MUSCATINE, IOWA 


Knows the value of 


(lilomilic Cord 


Republic automatic boiler control and instrument panels at Muscatine Municipal Electric Plant 


@ In 1941 the Municipal Electric 
Plant at Muscatine, Iowa, installed a modern 100,000 
lb. per hr. steam generator. In 1948 a second boiler 
rated at 160,000 lb. per hr., 650 psi. was added. 


In any steam electric generating plant, electric 
power rates and steam costs go hand-in-hand. Low 
steam cost however, is not the result of efficient 
boiler design alone. To realize all the operating advan- 
tages of these modern boilers, each was equipped with 
a Republic automatic combustion and feed water 
control system at the time of installation. 


The installation of Republic automatic controls on 
your boiler or (boilers) will enable you to:— 


MECHANICAL ENGINEERING 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the boilers 
at test efficiency 24 hours a day, 7 days a week. 


CONSERVE MANPOWER by automatically performing 
the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operating 
conditions. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any time. 
Write us today. 


a 
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HOMESTEAD 
CAM-SEALD 


dry seat 


Straight-wey — 
Flanged or Screw Ends 





Three-way — 
Screw or Flanged Ends 








Plug lever. Quarter- 
turn to open or close 


Sealing lever. Valve: 
cannot stick. Built-in. 
powerful lever and 
screw assures posi- 
te operation. 


Visible outside quorter 
turn stop assures align. 
ment of plug and body 
ports. 


Straight-line 
fluid flow. 
low pres- 
sure drop 


Sealed >< tom 
prevents 
leckage 


Positive stop allows 
seating pressure to 
be relieved only 
enough to overcome 
friction between 
plug and body and 
permit easy turning 
of the plug 


Deep stuffing 
box and gland. 
No leakage 


“Lever-seald” action presses 

ated metal surfaces firmly 
together to form perfect 
seal against leakage 


Protected seating surfaces 
No fluid or grit passes across 
seating surfaces. Maximum 
valve life and lowest cost 
per-yeor service 


Sectione! View — Homestead Lever-Seald Valve — Closed Position 


Straight-way— Flanged or 


Three-way— Flanged or 


Four-way— Flanged or 


HOMESTEAD- 


REISER 


IV -lala- backed) 


4 


Straight-way — 
Screw or Flanged Ends 


ene | 


a 


Straight-way — 
Worm & Gear Operated 








Flow Changer— 








Four-way— 
Flanged or Screw Ends 
CURR oo LE, og PTE : 


Screw Ends Screw Ends Screw Ends Non-lubricated 
Sheen ara 





Homestead Lever-Seald Valves are available in 
straight-way, three-way, and four-way types, with 
screwed or flanged connections. They may be cast 
in Semi-Steel, Steel, Ni-Resist, Stainless Steel, Monel, 
or other alloys; in sizes from 1’’ to 10”; for vacuum 
to 1500 lbs., and for temperatures from 40° below 
zero to 1100°F. For full information, write for 
Valve Reference Book No.39-3. No obligation. 


You can end valve-operating difficulties on high 
temperature, pressure and corrosive services, and 
on jobs where lubricant would contaminate process 
fluids, by installing Homestead Lever-Seald Valves. 
They are stick-proof, because a built-in lever and 
screw device assures positive action at all times, 
under all conditions. If the service warrants, they 
may be double-sealed by pressure gun lubrication. 


Distributors in all parts of the world. For local representative see Classified Telephone Directory. 


Pee ge 


GLY: Se 


HOMESTEAD VALVE MANUFACTURIN 


COMPANY 
P.O. BOX 38 _ CORAOPOLIS, PA. 


Be CME 
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This Robertson Press operates at the 

y high hydraulic pr of 
6000 pa. Normal pressure found 
in a press of this kind is 2500 p.s.i. 





UNBRAKO. 
SOCKET SCREW a y 
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STUDENT MEMBERS — 


OF THE ASME 


you can get— 
A LITTLE CASH! 
A LITTLE FUN! 


A LITTLE FAME! 
HERE’S HOW 


a An undergraduate 
must submit his 
peper for the 

Cherles T. Main 
greduate Stedent 
devs 


ERE'S your opportunity to get that for which 

you have lacked the wherewithal. There's just 

one catch — you will have to work for it! If you 

quit easily — don't read any further. Perhaps a little 
extra work on your thesis will do the trick. 


A\n engraved certificate signed by the 
President and Secretary of the Society 
will accompany each award. 


Students should consult the Honorary 
Chairman regarding the rules for these 
awards. Only papers by single authors 
will be considered. 





Each student must submit his paper 
to the Vice President of the Region 
in which his Student Branch is 
located not later than June 1, 1952 





THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th St., New York 18, N. Y. 
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Wane BY GUARDIAN SERVE ALL FRONTS! 


WHETHER FOR PEACE OR DEFENSE a great responsibility is vested in 
electrical control. In this era of defense there is an urgent demand for electrical 
controls in quantity with the highest degree of g:ality at economical cost. 

How efficiently Guardian Electric has moved to meet these requirements is 
convincingly told by the millions of Government Approved Controls by Guardian 
now being used in planes... in tanks ...in communications. ..in bomb releases... 
in radar ... in guided missiles... in gun controls. The same excellent controls 

that helped to insure Victory in World War II! If yours is a problem of electrical 
control requiring relays, steppers, contactors, control assemblies, or the familiar 
“Guard-A-Seal” near vitncie sealed relays, consult Guardian. Write. 


oe 


AN-3320-1 D.C, AN-3324-1 D.C, Series 595 D.C, Series 610 A.C.—615 D.C. Sete 695 D. c 


GUARDIAN WELECTRIC 


1644-P W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LEME OF RELAYS SERVING AMERICAm tnouUstAY 
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Captain 
Lewis L. Millett 


Medal of Honor 


When his Infantry company was pinned down by 
heavy fire near Soam-Ni, Korea, Captain Millett 
charged alone into the enemy positions, throwing 
grenades, and clubbing and bayoneting the enemy. 
Inspired by his example. the attacking unit routed 
the Reds, who fled in wild disorder, 


“It’s an uphill struggle? says Captain Millett. “to 
build a working peace. Unfortunately, the only argu- 
ment aggressors respect is strength. Fortunately 
we've learned this lesson in time. 


“You can help build our strength—the defense- 
line of peace—by buying United States Defense 
Bonds. Every Bond is a declaration to the world— 
especially to would-be aggressors—that we aim to 
insure peace. 


“| think a secure peace is worth working for. If 
you think so, too, buy U. S. Defense Bonds now!” 


* * * 


Remember that when you’re buying bonds for national de- 
fense, you're also building a personal reserve of cash savings. 
Remember, too, that if you don’t save regularly, you gen- 
erally don’t save at all. Money you take home usually is 
money spent. So sign up today in the Payroll Savings Plan 
where you work, or the Bond-A-Month Plan where you 
bank. For your country’s security, and your own, buy 
United States Defense Bonds now! 


Peace is for the strong... 
Buy US. Defense Bonds now! 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with the Advertising Council and the Magazine Publishers of America, 
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Here’s the way to : 


Check the Most 


Accurate Gears 
That Can Be Made 


With Kodak Conju-Gage Gear Checkers, you get | 
a composite check which meets the most exacting 

precision tolerances as recommended in the new 

American Standard. 

This new kind of gaging instrument checks 
the composite effects of runout, base pitch error, 
tooth thickness variation, profile error, and lateral 
runout, as well as taper, crown, and lead error. 

You have a completely dependable precision 
evaluation of both your generating process and 
finished gears—in one fast operation. 

The ‘ey is in the Kodak Conju-Gage Worm 
Section. Its uncomplicated form permits grind- ony en Garne partngg at Paschal wa _s . 
ing to tolerances almost impossible to achieve in 1% and 4% inches, respectively. 
circular master gears. Your own toolroom pro- 
cedures can keep check on its accuracy. And 
unlike circular masters it can be reground to 
original specifications and precision, if necessary. gears or to hold for future reference. 

A single Kodak Conju-Gage Worm Section If you’re finding it difficult to meet specified 
can be used to check spur or helical gears of any _ tolerances it will pay you to investigate the Kodak 
helix angle or any diameter, provided they have Conju-Gage Gear Checker. For your copy of the 
the same normal pitch and pressure angle. Re- informative booklet, “‘Kodak Conju-Gage Gear 
sults are permanently recorded to ship with Testing Principle,” write to Eastman Kodak 

Company, Industrial Optical Sales Division, 
Rochester 4, New York. 





The new American Standard, “Inspection of Fine Pitch Gears,” 
recommends the composite gear-check principle. Class 3 tolerance 
for precision fine pitch gears calls for a tooth-to-tooth composite 
error no greater than .0002", a tolerance easily checked with 
Kodak Conju-Gage Gear Checkers. A copy of this helpful booklet 
will gladly be sent on request. 


...@ new way to check gear precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 
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tn the Service of Industry 


Herringbone — Worm — Spur — Gear Speed Reducers 


Pulleys - 


Gears - V-Belt Sheaves - Anti-Friction 


Pillow Blocks - Friction Clutches - Flexible Couplings 











BINDERS FOR ASME LITERATURE 


By making use of the following types of binders you will be able to keep your 
ASME Standards, Codes, Transactions and Technical Papers in handy form. 


FOR TRANSACTIONS AND 
TECHNICAL PAPERS 


THREE RING BINDER 

Size, 9'/2” x 11'/:", Capacity—2". This binder 
has a rounded metal back, opening boosters, 
and stiff cover $2.50 


PRONG BINDER 

Size, 9'/:” x 11'/s", Capacity—1". This flex- 

ible backed, stiff covered binder is equipped 

with flexible prongs which are held against the 

book or sheet by means of two metal slides. 
$1.75 


FOR STANDARDS AND 
POWER TEST CODES 


A specially designed binder which gives every 
advantage of a bound book together with the 
added convenience which comes from the ability 
to insert, remove, and transpose sections of the 
contents instantly. Its 25 flexible steel rods 
can be easily slipped out or under top and bot- 
tom metal lips. Size, 8'/:” x 11'/:”, Capacity— 
21/9". $3.25 


FOR BOILER CONSTRUCTION 
CODES 


Except for size—6”" x 8'/,” and capacity—3", 
this binder is identical with that provided for 
Standards. $2.75 


BOILER CODE 
INTERPRETATIONS, 


For this material a three-ring binder is avuil 
able in 5'/” x 8” size, with a one inch capacity 
$2.00 


Binders are issued in attractive durable cloth, and each bear an identifying imprint in gold. 


20% discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 28 WEST 38TH STREET, NEW YORK 18, N. Y. 


ME-12-51 
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Increase the life of A@arveq parts 


This NEW booklet tells you how 


Every manufacturer or user of metal parts 
--.every welding engineer, master mechanic, 
maintenance superintendent, and plant fore- 
man...should have a copy of this really 
complete booklet on hard-facing. It takes all 
the guesswork out of choosing the right alloy, 
the right welding process, and the best weld- 
ing procedures for applying the rod. 

| 


| 


this 10-page booklet. You'll find it a big help / 


Use the coupon below to order your copy of 


in solving most of your hard-facing problems. 





Here is What's in it— 


Which Metals Can Be Hard-Faced— 
4 2-page chart listing 21 metals...and recom- 
mending suitable hard-facing rods for each. 


How to Make the Deposit— 


How to Select the Right Rod— 


Factors to consider in making your selection 
and a comparison of the characteristics of hard- 


Detailed, step-by-step instructions for apply- 
ing Haynes hard-facing allovs by both the 
oxy -acetylene and metallic-are welding processes. 


facing deposits. 
Properties of Haynes Hard-Facing Alloys— 
Which Welding Process to Use— 


Where and why to use oxy-acetylene, metallic- 


Description, properties, and available sizes of 
12 hard-facing materials. 
arc, Hentarc, mechanized oxy-acetylene, or 
UNIONMELT welding for apply ing hard-facing “Haynes,” “Heliare” and “Unionmelt” are trade-marks 


materials. of Union Carbide and Carbon Corporation. 


HAY N E S Haynes Stellite Company, 781 $. Lindsay Street, Kokomo, Ind. 
Trade-Mark qbley? Please send me, without obligation, a copy of the new booklet. 


H Stellite Company [a 
— ny COUPON 
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A VOLUME OF 





... covering welding fittings and forged steel flanges. . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 4” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 44” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. 
Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Caneda 
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through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores. which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and I.D. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON. 


Please send me one of your fitting and flange sheets: 





POSITION 





COMPANY. 
STREET ADDRESS 








ciry ZONE. STATE 
504-1251 Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, lil 
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At the Factory 


On the Job 


FOR YOUR INSULATED PIPING SYSTEMS 


Whether your insulated piping carries steam, hot 
water, oil, or process liquids, it is given maximum 
sealed-in protection and efficiency by Ric-wiL 
Prefabricated Units. 

In Ric-wiL HEL-COR Units the piping is insu- 
lated with the most efficient material to fit its 
specific thermal requirements. Both pipe and insu- 
lation are housed in a protective 16-gauge helically 
corrugated ingot iron conduit, hot-dipped galva- 
nized. The outside is given a heavy coating of high- 
temperature asphalt and is tension-wrapped with 
asphalt-saturated asbestos felt. The inside is pro- 
tected with multicoat, baked-on type Phenolic Resin. 

The ends of HEL-COR units are sealed at the 


S 


INSULATED PIPING 


factory with a heavy ring of insulating cement and 
special water-repellent packing to give full protec- 
tion during shipping and installation. 

All prefabrication is done in modern factories by 
skilled workers, using only the finest known pro- 
tective and insulating materials. 

Simple, quick ‘‘on the job’’ field connections may 
be full-welded and the entire system air-tested for 
tightness, providing sealed-in protection for long 
and efficient service. 

The Ric-wil. representative nearest you will be 
glad to show all the advantages of Ric-wiL Pre- 
fabricated Piping as applied to your insulated 
piping problem. 


For full technical in 
formation on Ric-wil 
Insulated Piping Sve 
tems, call or write the 
Ric-wiL office nearext 
vou or Dept. 10-MA 
in Cleveland, Obio. 


SYSTEMS 


THE RIC-WIL COMPANY - CLEVELAND, 0. 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 


OVERHEAD UNDERGROUND 
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(de PAN. 
dives you all these advantages 


in a variable speed drive 


a 


Self tooth-forming chain 
grips toothed wheels posi- 
tively without slippage— 
gives the speed you need at 
any setting. 


Eosy-view speed indicator 
facilitates speed selection 
and adjustments to meet 
all requirements. 


6 
v7 


You can get minute speed 
changes and mointain 
them accurately while 
operating under full load. 


An infinite number of 
positive, stepless speed 
adjustments may be made 
with manual, electric, 
pneumatic or hydraulic 


controls. 
All-metal, totally enclosed— 


unaffected by atmospheric 
conditions. All vital operot- 
ing parts splash-lubricated 
from a common housing 
reservoir. 


ALL INDUSTRY USES P.I.V. 


(*einlion on the advantages of the P.I.V.—the variable speed drive 
that is not dependent on friction for the transmission of power. This 


compact, all-metal precision unit provides the most accurate infinitely STR,’ 
v? .ole means for using machines to maximum capacity for the job at : 
hand. It can be operated manually or automatically while running 

4 


under full load. The Link-Belrt district office nearest you is equipped to 
supply complete, detailed information on variable speed transmission. 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, e Ue VARIABLE SPEED Drive 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 
33, Seattle 4, Toronto 8. Offices, Factory Branch Stores and Dis- 
tributors in Principal Cities. 12,220 
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These 1946-1947 CUTTER RESEARCH REPORTS were reprinted 


to Fill requests for the valuable data and information they contain 


REPORT 1—MCD 7/46. FACE MILLING 40,000 PSI “MEE- 
HANITE” IRON. Tests were made to determine 
the tool life when varying the feed per tooth on an old, 
non-rigid vertical spindie milling machine and to com- 
-_ these results with those obtained on a new ma- 
chine. 


REPORT 2—MCD 7/46. WIDTH OF BAR EFFECTS TOOL 
LIFE. These tests were carried out to determine tool 
wear, tool life, and power requirements when face- 
milling ‘‘Meehanite”’ Cast Iron, 197 BHN, 40,000 psi of 
1, 2, 3, and 4 inches width of cut respectively, with a 
K2S carbide-tipped, inserted single-tooth, 9.06-inch 
diameter face-milling cutter. 


REPORT 3—MCD 8/46. FLYWHEEL EFFECT—NEW MILL- 
ING MACHINE. The object of these tests was to de- 
termine the performance of a single-tooth cutter when 
face milling without a flywheel and with flywheels of 
different sizes. 


REPORT 4—MCD 8/46. FLYWHEEL EFFECT—OLD MILL- 
ING MACHINE. Tests were run to determine tool life 
when milling with and without a flywheel. The per- 
formance of a single-tooth carbide-tipped face-milling 
cutter was investigated when face-milling ‘‘Meehanite”’ 
cast iron on.an old, non-rigid vertical-spindie milling 
machine, and on a new, more rigid, horizontal-spindle 
milling machine. 


REPORT 5—MCD 9/46. PERIPHERAL CUTTING-EDGE 
EFFECT. Tests were conducted to investigate the too! 
wear, tool life, and power consumption when using 
peripheral-cutting-edge angles (pcea) of 0, 15, 30, 45, 
and 60 degrees when face-milling 40,000 psi, 190 BHN, 
‘“‘Meehanite” cast iron with a single, carbide-tipped 
inserted tooth, 9-inch diameter face-milling cutter 
operating at a depth of cut of 0.100 inch, a feed of 0.010 
— per tooth, and cutting speeds ranging from 290 to 

fpm. 


REPORT 6—MCD 9/46. RELIEF ANGLE EFFECT. These 
tests were performed to determine tool wear, tool life, 
and power consumption when varying the relief angles 
on 0 degree and 45 deg peripheral cutting-edge angle 
(peea) face-milling cutters. 


REPORT 7—MCD 10/48. POWER REQUIRED FOR FACE 
MILLING CAST IRON. Data here pr 
from tests of three grades of cast iron and six grades of 
malieable cast iron were face milled with sintered- 
carbide-tipped and high-speed-steel face-milling cut- 
— when operating at various speeds, feed, and depth 

cut. 


REPORT 8—MCD 12/46. EFFECT OF MATERIAL ON 

TOOL. Tests were made to determine how the proper- 

ties of a tool material affected its performance when 

face-milling ‘‘Meehanite"’ 197 BHN, 40,000 psi cast iron 

with a single-tooth 414 inch diameter face-milling 

cutter. The tool materials were high-speed-steel, cast- 

non-ferrous, and several grades of sintered carbide. An 

old vertical-spindle milling machine which lacked 
proper rigidity was used for these tests. 


REPORT 9—MCD 1/47. BRAZING AND GRINDING. This 
report describes the practice used at the University of 
Michigan when brazing and grinding of sintered- 
carbide tips of milling-cutter teeth. 


REPORT 10—MCD 3/47. AXIAL RAKE ANGLES VS. 
TOOL LIFE, TOOL WEAR & POWER. These texts were 
performed to determine the effect of axial rake angle 
on not only the axial thrust, but also the tool life, type 
of tool wear, and power requirements. 


REPORT 11—MCD 4/47. RADIAL RAKE VS. TOOL LIFE 
AND POWER. Tests were conducted to investigate the 
tool life and the power consumption when using radial 
rake angles of —14, —7, 9, plus 7, plus 14, plus 21, plus 
28 degrees when face-milling 40,000 psi ‘‘Meehanite”’ 
cast iron, 190 BHN with a carbide-tipped single-tooth, 
inserted, 9 inch diameter face-milling cutter at a depth 





Price 50¢ each 


$10.25 for complete set 


of cut of 0.100 inch, a feed 0.010 inch per tooth and cut- 
ting speeds ranging from 510 to 1260 fpm. 


REPORT 12—MCD 6/47 and MCD 7/47. CAST IRON VS. 
TOOL LIFE AND POWER. Nine types of cast irons, 
varying from 143 to 229 BHN, were cut with two grades 
of sintered-carbide, 44A and K2S, to investigate the 
tool wear, tool life and power requirements. single- 
tooth, carbide-tipped inserted blade, 9-inch diameter 
face-milling cutter was used with a depth of cut of 
0.100 inch, a feed per tooth of 0.010 inch and cutting 
speeds ranging from 290 to 1260 fpm. 


REPORT 13—MCD 10/47. RIGIDITY VS. TOOL LIFE. 
Conditions which affect tool life, such as rigidity of the 
spindie and work, were investigated by using an old 
No. 3 vertical-spindle milling machine to face mill an 
inch wide ‘“‘Meehanite”’ cast iron with a single-tvoth 
sintered-carbide face-milling cutter. 


REPORT 14—MCD 4/48 and MCD 5/48. EFFECT OF 
AXIAL RAKE ANGLE WHEN FACE MILLING SAE 4130 
CAST STEEL. These face milling tests were under- 
taken to determine the effect of various axial rake angles 
on tool life, power and surface roughness when face 
milling SAE 4130 cast steel with sintered-carbide tipped 
cutters. 


REPORT 15—MCD 7/48. EFFECT OF TOOL PROFILE ON 
SURFACE ROUGHNESS, TOOL LIFE, TOOL WEAR 
AND POWER REQUIREMENTS. Three tooth profiles 
most often used and generally accepted in the metal 
cutting industry for giving good tool life, were tested 
for the purpose of determining their influence on sur- 
face finish, tool life, and power requirements when face 
milling duplexed cast iron. 


REPORT 16—MCD 8/48. EFFECT OF TYPE OF MILLING 
MACHINE ON TOOL WEAR AND TOOL LIFE WHEN 
FACE MILLING MEEHANITE CAST IRON. These 
tests were made to determine wheti:cr or not the design 
of a milling machine, which affects its rigidity, will 
alter the performance of a given cutter as measured 
by tool life tests. The screw feed and the hydraulic 
feed designs were also compared by tool life tests when 
face milling ‘‘Meehanite”’ cast iron. 


REPORT 17—MCD 9/48. PERFORMANCE OF CUTTING 
MATERIALS MILLING CAST SAE 4130 STEEL WITH 
4 INCH AND 9 INCH FACE MILLING CUTTERS. This 
report presents the results of tests made to determine 
if tool materials have the same relative cutting speeds 
when face milling cast SAE 4130 steel as when cutting 
cast iron. 


REPORT 1—MCD 1/47. EFFECT OF AN ADDED FLY- 
WHEEL ON TANGENTIAL AND TORQUE FORCES. 
The test was made for the comparison of oscillograms 
of tangential and torque forces when milling with and 
without flywheels. 


REPORT 2—MCD 2/47. FORCES VS. CUTTING POSITION. 
This report covers a study of the cutting forces vs. the 
position of the workpiece in respect to the horizontal 
center line of the cutter. 


REPORT 3—MCD 2/47. FORCE VS. CUTTING SPEED 
1020 SAE STEEL. Research was undertaken to com- 
pare the cutting forces with a variation in speed. 


REPORT 4—MCD 5/47. FORCE VS. CUTTING SPEED 
NE 8630 STEEL. Tests were undertaken to compare 
the cutting forces with the variation of speed. 


REPORT 5—MCD 5/47. FORCE VS. CUTTING ANGLES 
1020 SAE STEEL. This research was undertaken to 
study the cutting forces while milling 1020 SAE steel 
with a change in the rake angle combinations. 

REPORT 6—MCD 9/47. TOOL LIFE VS. WORK POSITION 
MILLING NE 8630 STEEL. The purpose of this test 
was to compare the tool life time with cutting forces 
while cutting NE 8630 steel for three different work 
positions. 


(20% Discount to ASME Members) 


Obtainable from The American Society of Mechanical Engineers, 29 W. 39th St., N. ¥. 18 
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Harness Your Horsepower with 


DIAMOND ROLLER CHAINS 


me, 1951 - 115 








My hats off to 


. the beople who make 


‘\ 


Take a bow, fellers! 


Precision and quality don’t grow on trees. But they 
grow. 

At Keuffel & Esser precision and quality are almost 
a century plant. In other words they have been grow- 
ing there in fertile soil for exactly 84 years. (K&E was 
founded in 1867.) 

It’s mostly a matter of people. Oh, there are machines, 
too, big ones, little ones—some of them almost human 
—but it takes people to imagine the machines, and to 
master them and supplement them. 


Precision in the Air 


I’ve been talking about K&E products for a long, 


The first factory built by 
Keuffel & Esser, in 1880. 


HEE 


as 
Oh 
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K2E prod ucts 


long time. Maybe it’s time I talked a uttle about the 
people behind them. 

I’ve just been through the K&E factory at Hoboken 
again. I wish you could have been along, because you, 
as an engineer, would have seen much more than I. 
But even I could sense the honest craftsmanship and 
the father-and-son tradition of precision and the zeal 
for quality in the air. 

You just don’t get to be that fine in one generation. 
' There are a number of K&E employees who have 
been around for about a half a century, and there are 


MOST K&E WORKERS x </ 
MUST HAVE CUT THEIK vAN L 
TEETH ON K@E Ne 
SLIDE RULES e » DNS 


_ 


some 150 employees who have been there for a quarter 

of a century or more. This latter bunch of kids, as well 
as the young sprouts who have 
been there only 20 or 15 years, 
have inherited the K&E feeling 
for doing things the good, old, 
exciting, honest way. 

But don’t get the idea that 
there is any moss on K&E. An out- 
fit that has thrived this long has 
to have the knack of remaining 
perennially young and of keep- 
ing ahead of the pack. 
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“Partners in Cre: ating” 


When K&E coined the phrase “Partners in Creating,” 
they of course meant not themselves but their products. 
And it’s true that K&E products have been in with 
engineers, scientists, draftsmen and architects on the 


ot. KE 


Thé K&E trade mark for decades, and the more 
modern one adopted in recent years. 





creation of most of the big man-built wonders of the 
world for over 4/5 of a century. 


Zippy at 84 


K&E have remained alert and alive, as is evidenced 
by their unending originality and inventiveness. They 
made America’s first slide rules, as far back as 1891. 
And in both world wars, they did a big development 
job on optical equipment for our fighting men—on vital 
things such as periscopes, fire control instruments and 
height finders. The K&E catalog is full of “ 


some of them plenty recent, such as Wyteface* Mea- 


firsts” — 


suring Tapes and Leroyt Lettering Equipment. No 


wonder it’s the engineers’ eficyclopedia. 


SNL Sal 


K | KE CATS WHISKER DEPARTMENT | CATS WHISKER DEPARTMENT 


~~ . ° . 
Factories within a 

7: 
Factory 

K&E headquarters are a town within a town, many 
factories within a factory. In one area they’re coating 
miles of papers and cloths. In another they’re turning 


screws so tiny you feel like a hippopotamus if you try 
to pick one up. Here they’re grinding optical lenses, 
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Gee there are 


a lot of FIRSTS 
in this book ! 


LE 
Cad 


There they’re putting graduations no bigger than a 
fly’s kneecap on scales of some sort. Here they’re do- 
ing fastidiously fine leather work. There they’re reeling 
off steel measuring tapes by the mile. 


__ itd 
~Sd 


IKZE was in there sioliting, 
in World Wars T and IL~ 





But wherever you go you are aware of the age-old 
passion for precision and quality. And I’m not the least 
bit sorry that today I haven’t sold you a single K8E 
product. I’ve just tried a 
little bit to sell you on the 
people at K&E—and to get 
you to believe that you 


can safely make K&E 


products trusted part- 


ners in your own crea- 
tive work, 


“Trade Mark 


tTrade Mark ® 
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) 
Povking Ct tn ecmation 
™ ( 


on plasticity . . . thermostatic bimetals ... solar heating... non- 
metallic bearings .. . machinery foundations... pallets . . . pre- 
cision investment casting . . . management of construction jobs? 


/ e/ fe . 
then consull these annotated bibliographies 
( y 


on PLASTICITY, ITS THEORY AND APPLICATIONS Presents over 1800 chronologically 
arranged items covering practically al] of the important literature on the subject from 1835 to 
1949. 

Published 1950 $2.25; $1.80 to members 


on THERMOSTATIC BIMETALS, LOW-EXPANSION ALLOYS, AND THEIR APPLICA- 
TIONS Provides over 300 annotated references to literature published from 1800-1949 on his- 
torical developments; the use of various materials; ‘heoretical and practical design, and con- 
siderations and descriptions of applications in thermostats, in chronometers and watches, and for 
heated spaces, furnaces and motors. 


Published 1950 $1.00; $.80 to members 


| 
on DOMESTIC AND INDUSTRIAL APPLICATIONS OF SOLAR HEATING The 150 an- 
notated references in this Bibliography cover most of the important English and foreign papers 
published on the various aspects of solar heating between 1930 and the middie of 1950. 

Published 1950 $2.00* 


on NONMETALLIC BEARINGS These 100 selected references direct attention to articles in 
the literature of the past twelve years on manufacture, design, properties, wear, lubrication, per- 
formance, testing and applications, particularly of bearings made of rubber, wood, laminated 
phenolic plastics, resin-imprégnated cotton fabric, micarta and nylon. 


Published 1950 $2.00° 


on PRECISION INVESTMENT CASTING BY THE LOST WAX PROCESS Theory, design 
problems, specific industrial applications and factory and production methods are the subjects 
covered in this annotated bibliography 

Published 1949 $2.00* 


on PALLETS USED IN MODERN MATERIALS HANDLING Here are listed the 114 books 
and periodical articles published from 1937 to 1949 dealing with design and construction of the 
different types of pallets, handling of various materials on pallets, savings achieved in materials 
handling, and details of present-day applications. 

Published 1949 $2.00* 





on MACHINERY FOUNDATIONS This Bibliography tells what has been published in the 
literature from 1924 to 1949 on the theory, design and construction of machinery foundations; 
and on vibration problems related to foundations of hammers, oil engines, electrical machinery, 
turbines, steam engines, compressors, machine tools, pumps, presses, etc. 


Published 1950 $2.00* 
on MANAGEMENT OF CONSTRUCTION JOBS This list of annotated references covers pub- 
lished information directly pertinent to construction job planning, work scheduling, costing, or- 
ganization, material-delivery time scheduling, time studies, equipment control, and contracting 
procedures on various kinds of contracting and building jobs. 

Published 1950 $2.00* 


*No discount allowed 


oe AE 29 West 39th St. 
oe | . New York 18. N.Y. 
Pas : 
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at® 
* id 

WG « 
- - « fifteen new 50,000 kw. or larger turbines scheduled 
for seven countries outside the U. S. . . . plus six smaller 
units for a grand total of more than a million new kilowatts 
of capacity—all main steam and reheat piping by Kellogg 
all alloy piping for as high as 1000 F. In every case 


Kello i bricating the sub-assemblies and 

vising the 2.installation. The c reasons that 
"main steam piping by Kellogg" ésa-new' an International spec 
re~feund-in-kebieae"Siiie years of experience in this 








a 
highly specialized field. . .. in the Kellogg installations, 


for more than 600,000 kws. completed since the war in these 
Same countries «.. and in the better than 2 million kws. of 
alloy installations completed, or now in work, for U. S. 
utility company operations at temperatures as high as 1100 F. 


Hoveddamptryksiedameen af 
Mw KELLOGG 


(Denmark ) 


YY 
iit 4 
1 hey 
Ny b> 


“ . ; ww 
Hy MEEBO Hem : 
i Tuberia principal 

; de vapor a presion 

por 
M.W. KELLOGG 
7 . a = 
© — 
~ . 
(italy) 
o am 
. 7 


such as grap recognized specialists who 
tion “to assure long life and have made major contribu- 
low maintenance. tions in this field. 





| Special Studies of unusual Metallurgical research by 


Complete facilities for the fab- Top welding performance in Quality control, devised by Giant One-Piece Bends 
rately analyzing stresses in pip- _rication of steel productsfrom shops acd in the field by weld- _ metallurgical experts, embrac- Forged and Welded Fittings 
ing and providing unique simple forgings to specially ers accustomed to working ing fotming, heat treatingand Radial Brick 
data for critical installations. cast bi-metallic devices. under X-Ray checks. non-destructive testing. Chimneys 

* 


Cl Re <A A Co GRE Se aerRE ESOC NRT, 
The M. W. Kellogez Combany, (A Subsidiary of Pullman Incorporated) — Offices in New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 
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Protect Screw Threads Permanently 
in Plastics, Ceramics, and Metals 


Heli-Coil Inserts of stainless steel or phosphor bronze wire 
protect electrical equi t and ¢ ms from all forms 
of screw thread failure. Threads so protected never strip, 
gall, seize or corrode . . . anti-seizing compound is unnec- 
essary. Heli-Coil Inserts eliminate vibration wear and are 
especially valuable where frequent assembly and disassem- 
bly causes thread wear. 

With Heli-Coil Inserts, clumsy and costly solid bushings 
are eliminated . . . design is simpler and product improved. 
The Heli-Coil system permits fewer bolts and shorter threads 
... permits production salvage of damaged parts previously 

—anusable. 


Heli-Coil Inserts fit National Coarse and Fine Threads, 
pipe threads, automotive and aviation spark plug threads. 
Meet all aircraft, industrial and military specifications for 
Class 2, 2B or 3 fit. 


HELI-COIL 


Heli Coil le 
a Registered 
U. 5. Trademark 





Protecting Screw Threads for Industry 


CORPORATION 
| HELLCON CORPORATION =~ 


Danbury, Connecticut 
C) Bulletin 650 on Design Data 
(} Bulletin 349 on Salvage and Service 


Please send me 





ZONE 


ee ee me ee ee me ee ee ee ee ee ee ee a ed 


-STATE.. 
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Engineering Achievements in Switzerland and Their Background 
*rederick Oecderlin ‘ 
Storage of Coal, W. L. Lundy 
Developing Technical Personne! at Hammerhill, C. W. Guelcher 
and D. D. McKinney re q 


77 
88% 


oe0 BS 

Direct-Chill Casting of Aluminum Ingots, W. FE. King 887 

Bearings, Lubricants, and Lubrication —A Digest of 1950 Liter 
ature ¢ceces ape ese ° eo-08 892 

Postgraduate Training of Engineers in Industry, John Gammel! 897 

Viny!-Resin Coatings in Petroleum Refineries, C. G. Munger. gu09 

Training Young Graduate Engineers in Industry, W F.McMullen 903 

Application of Statistical Techniques in Time Study .G._D. Wilkinson 

A Program for the Engineering Profession, C. H. Brown 

Editorial . . 

Briefing the Record 

ASME Technical Digest . 

Contents of ASME Transactions 

Comments on Papers. . . ° 

Reviews of Books ‘ 

ASME Boiler Code 

Engineering Profession—News, Notes 

ASME News. saseedas< 

— Forum 


ingineering Societies Personnei Service 











EXTRA STRENGTH 


for 
weacy KEWANEE 
Kewanee. This Heavy pu TY 
Duty type has all the 
characteristics which ma 

firebox boilers i 


e 
ideal for high 
pressure. 


10 to 304 H. P. 
100, 125 and 150 Ibs. W. P. 
for firing any fuel 

Built of sturdy steel plate rein- 
forced with extra stout stays and 
braces, they have that known 
strength which means long life. 
for 6” Scale with pipe diameter 
markings WRITE Dept. 9%#'2-45°% 
KEWANEE BOILER CORPORATION 


Awe 
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Compressor Efficiency 
s equal in this race for greater output 

| VOSS 
VALVES 


have no equal 


- - - for they assure maximum compressor efficiency 
It is a matter of record that ona time an ordinary compressor 
valve is replaced with a specially designed VOSS valve, the 
immediate result is increased e iciency end = output 

. and this record covers th of installations, as letters 
and reports testify. 





are NOT STAMPED; are 
VOSS VALVES and PLATES Sonnet. elle me 3 Owe 
for perfect fit; of finest heat treated dod ‘steels, they ere ductile; 
resist fracture, hig and corrosion; withstand fatigue, 

| won't work- wah ong chip, splinter, crack or score cylinder walls. 


AND OBTAIN GREATER 

INCREASE EFFICIENCY GH... cand te Os ome 

bore, stroke and speed of your compressor. Our detailed proposal 
will be sent without obligation. : 


z.. STYLE “A” 


a0 flow restriction. Four styles for standard pipe sizes Ya" te 3”. 


© 
& 
* 
* ECONOMICAL . . . simple in design, Flexe Joints contein ne | 
+ Springs, no small or loose parts—assure long weer, extremely VOSS 
low maintenance cost. 
* VALVES and PLATES 
* 


Write for literature on FLEXO JOINT uses. 
ASSURE 


| 
FLEX PP ; 4 
4652 hd as vind mo. | VGSS VALVES Beare 


REG. US Pat.orF INCORPORATED 
we in CanadaZ ¢. A. Armstrong Lid., 1400 O'Connor Drive, Toronto 13, Ont. 787 East 144th Street, New York 34, N . 


[mperial 


TRACING CLOTH FOR HARD PENCILS 


A trained staff and a 
fully equipped library 
y would be a valuable 

our addition to your com- 


| pany. The Service 
Library Bureau of the Engi- 
neering Societies Li- 

D epartment | brary can be that new 
department in your or- 

ganization, yet more adequately manned and 


better equipped than any individual organiza- 
tion library could possibly be. 


It can be 


Use this service. Over 5,000 bibliographics 
on engineering subjects are on file. 180,000 
engineering texts and files of every worth- 


while periodical are available for further re- 
@ imperial Pencil Tracing Cloth has 


search to meet our specific needs. A letter, 
a telephone call or a telegram will place the 
Service Bureau at your service. 


Use the service of your Engineering Library 
The charges cover only the cost of the service and 
represent but a fraction of the value you will 
receive 


The Engineering Societies Library 
29 West 39th Street, New York 18, N. Y. 


the same superbly uniform cloth 

foundation and transparency as the 

world famous Imperial Tracing FRB t 

Cloth. But it is distinguished by its a F Woy 

special dull drawing surface, on = \ ¢ 

which ‘hard pencils can be used, ; Ae f 

giving clean, sharp, opoque, non- nN PD 

smudging lines. il nS | id 
Erasures ore made easily, without ’ 

damage. It gives sharp, contrasting ‘ 

prints of the finest lines. It resists PENCIL 

the effects of time and wear, and = 

does not become brittle or opaque. TRACING Gytyy: 
imperial Pencil Tracing Cloth is CLOTH 

right for ink drawings os well. ‘ 
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SELECT COUPLINGS 
TOR PERFORMAM.... 


Through the years, 

Lovejoy Flexible 

Couplings have 

been giving out- 

standing. perform- 

ances. They fea- 

ture free-floating 

loadcushions 

which are sus- 

pended between 

heavy metal jaws. 

There is no metal-to-metal power trans- 
mission and less wear on bearings and 
shafts. They instantly, permenentiy correct 
for angular, parallel or cor.’ ination angular 
parallel misalignment. They also absorb 
vibration, shock, backlash and surge. 
Cushions are available for every duty .. . 
1/6 to 25000 h.p. and last two to five 
years before changing. For the best in 
coupling performance, use Lovejoy Flexi- 
ble Couplings. 


* SEND FOR COMPLETE LOVEJOY CATALOG 
AND QUICK-FINDING SELECTOR CHARTS 
LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake Street, Chicago 44, Illinois 
Also Mfg. Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions 
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Illustration shows vertical unit 
Installation above shows horizontal 


“Draft”’ 
Mean “Tall 
Chimney’”’ 
to You ? 


If it does, you will be agreeably surprised 
to see what a Wing Draft Inducer can do 
in furnishing positive uniform adequate 
draft without the need for tall, unsightly, 
expensive stacks. Unlike variable chim- 
ney draft, the Wing Draft Inducer permits 
operation at high efficiencies in any 
weather. It cuts fuel costs giving higher 
CO,’'s. Smoking is greatly reduced or 
completely eliminated. The capacity of 
your heating plant is increased. Write 
for bulletin I-51. 





L.J. Wing Mfp.Co. 


156 Vreeland Mills Rd. 
Linden, N.J. 


Offices in 
Principal Cities 
iat S U.S. & Can. 
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Boiler water level 
observation 








Boiler furnace 
combustion observation 


Stack smoke 


discharge observation 





‘Utilities listed below have purchased the Diamond 
“Utiliscope” for one or more of the uses shown. 
images are brought to the boiler contro! panel where 
the operator can see them at all times. 
*Ohio Power Co. *Northern Indiana Public 
Tidd Station Service Co. 
Ssath 
*Consolidated Edison Co, Pee 
Heligate Station Public Service Co. of Indiana 
Hudson Avenue Station Ne dlesville Station 


Waterside Station 
East River Station Union Electric Power Co. 
Venice Station 


*Commonwealth Edison CO, 
ie Sila Northern States Power Co. 


Ridgeland Station 
*Dayton Power & Light Co. 
Hutchings Station 


“Bow Water & Electric 
Bay 
Lensing, Mich. H:tay Station 
Cinccmati Gas & Electric Co. i andainl .. 
Aiomi Fort Station wd ‘ 
Clermont Station -edirennary 


Riverbend Station 
*illinois Power Co. Union Electric Co. of Missouri 
Wood River Station 


Meramac Station 
*Okichoma Gas & Electric Ce. Elecktricitateetssakskabet 
Mustang Station 


Kydnby Power Station 
isefyordroerkot, 
*indiona & iichigan Electric 


Denmark 


. *Repect orders have been received from these utilities. 


“UTILISCOPE” REGISTERED U. S. PATENT OFFICE 


Twin Branch Station 
Tanners Creek Station 
*Appalachian Electric Power Co. 


Phillip Sporn Station DIAMOND 


The “Utiliscope” is simple, stable, remarkably ¢ 

It requires no technical skill for operation. Cost is | 
and is quickly amortized by labor suving and img 
operation. Write for Bulletin 1025-AA. 


*Niagara Mohawk Power 
Corp. 


Dunkirk Station 
Oswego Statin 
Huntley Station 


*Societa Edison—Centrale 
diGenova 
Genova, italy 
Piacenza, ltaly 
Central Hudson Gas & Electric 
Corp. 
Denskommer Statio:: 
Yonnessee Valley Aethority 
Johnsonville Steam Plant 
Widows Creek Plant 
Chicago District Electric 
Generating Corp. 
State Line Station 
Public Service Co. of Northern 
Illinois 
Station No. 6 
Kansas Gas & Flectric Co. 
Murray Hill Station 


POWER SPECIALTY 


*Long Island Lighting Co. 


Eosticke Plant” 
‘dianapolis Power & Ligh‘ Co, 
White River Station 
Virginia Electric Power Co. 
Chesterfield Station 
*Southern California Edison 

Co. 


Etiwanda Station 


CORP. 


Kanawha Station FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO « OFFICES IN 39 PRINCIPAL CITIES 


Ontario 


WRITE FOR 


. BULLETIN 1025 
Diamond Specialty Limited — Windsor, : 


Since 1903, Diamond has Manufactured Quality Equipment For Industry 
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THE NEW IDEA-BOOK 


“VERSATILE” 
OPEN STEEL FLOORING d 
Write for your free copy today! 


This 16-page book tells you and shows you all abqut 
Open Steel Flooring—the strong, durable, ventilated, 
versatile surface that provides industrial plants with 
safety-sure walkways, platforms, stairs, floors, cat- 
walks, etc. Geta c opy and read the > ae that 
assure top quality Open Steel Flooring . . . the floor- 
ing tailor-made to fit your individual needs—that pro- 
vides safe walking-working conditions in your plant. 


OPEN STEEL FLOORING INSTITUTE, INC. 
2311- P First National Bank Building ¢ Pittsburgh 22, Pa. 














top quolity engineered grating. 
THE TRI-LOK COMPANY 
Pittsburgh, Pa. 
BLAW-KNOX COMPANY 


IRVING SUBWAY ne CoO., INC. 
Long Island City, N. Y. 


STANDARD STEEL SPRING CO. 


Gory, indiana Pittsburgh, Po. 


WALTER BATES COMPANY, INC. BORDEN METAL PRODUCTS CO. 
Joliet, Wincis Elizabeth, N. J. 
HENDRICK MANUFACTURING CO., Carbondale, Po. 








How to Solidly Anchor 
LOOSE BOLTS 


Bolts with worn threads—undersize bolts in oversize 
holes — bolts passing through thin walls—bolts holding 
ill-fitting cast flanges—all can be tightened firmly with 
quick-setting Smooth-On No. 1 Iron Cement. Use it, 
too, to lock nuts tight, and to cover and protect counter- 
sunk bolt heads in metal or wood. These repairs stay 
tight because Smooth-On expands slightly as it hardens. 
Buy Smooth-On No. 1 in 7-oz., 1-lb., 5-lb., 20-Ib., or 
100-Ib. size and keep it handy. If your supply. house 
hasn't Smooth-On, write us. 


FREE REPAIR HANDBOOK i 


40 pages filled with time-saving, money- 
saving repairs on plant, shop and home 
equipment made with No. 1 and other 
Smooth-On Cements. Drop us a line for 
YOUR free co 

SMOOTH- SN MFG. CO., Dept. 56 
570 Communipaw Ave. , Jersey City 4, N. J. 


Do it wilh SMOOTH-ON 


THE IRON REPAIR CEMENT OF MANY USES 
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What Kind of Clutches 
Does | ROCKFORD Make 


OVER CENTER AUTOMOTIVE 
SPRING LOADED INDUSTRIAL 





MULTIPLE DISC 

DOUBLE PLATE 

DRIVE 

WER TAKE-OFF 
rower AK 

D REDUCER LUMBERING 
RAILROAD 
AIRCRAFT 





\- APPLICA’ joeee 
ROCKFORD CLUTCH DIVISION 
80nG.waRnen 
1307 Lighteonth Street, Rockford, Minels 


ROCKFORD 
og SS 





OPPORTUNITY ADVERTISEMENTS 








If you desire capital or have it to invest; if you have a patent for 
sale or development; if you have on hand used machinery for dis- 
posal, or if you want such equipment; if you have copies of pub- 
lications or a set of ey Mergen to dispose of; if you need 
ae or want a position; in fact, anything to be offered that some- 
body else may want or anything wanted that somebody else may 
have—use a classified advertisement in the Opportunities Section 


RATES 


Classified advertisements under this heading in Mecuant- 
CAL ENGINSERING are inserted at the rate of $1.70 a line, 
$1.35 a line to members of ASME. Seven words to the 
line average. box number address counts as one line. 
Minimum insertion charge, 5 line basis. Display matter 
carried in single column units of multiples of one inch at 
the flat rate of $28 per inch per insertion Copy must 
reach us not later than the 10th of the month preceding 
date of publication. 


The American Society of Mechanical Engineers 
29 West 39th Street New York 18, N. Y. 








Gor Reference 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 


1952 ASME MECHANICAL 
CATALOG AND DIRECTORY 
Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publications-Sales Dept. 

29 West 37th St., New York 18, N. Y. 
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Positions Open Positions , 


ee ++; <tc Wanted--Equipment. Materia! 
Partacsehip "Capital ‘e) p b O R T U N T F S Poscutn, Bowe. Instrumente, ; 
ete. ‘anted a or 


Manufacturing Facilities 




















t 





Answers to box number advertisements should be addressed to given box number, awe of “‘Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


RATE Classified Advertisements under this head 
ing in porte Ng at moma e p P 

————— inserted at the rate of $1.70 ¢ line. ‘ermanent Open 

4 line to te of ng! words to the line ocitions a 

average x number ress counts as one line 

Minimum insertion nag 5 line basis. Disolay Adver ‘ ENGINEERS 

tisements carried in single column units of multiples of one fee “ 

inch at fat rate of $28 per inch per insertion. Copy .. after training at full-cime pay 


must reach us not later than the 10th of the month 
Consultants in 
: 





POSITIONS OPEN 





preceding date of publication. 


RESEARCH OPPORTUNITIES BF a ori ntl 


ro top U. §. and Canadian industry. 














Openings in the field of design of electronic : 
equipment are available to MATHE MECHANICAL ENGINEER Usual persion and other benefits. Ex- 
MATICIANS, PHYSICISTS, and EN cellent opportunities; fast-growing en- 
GINEERS at the University of Michi NEEDED FOR gineering organization 


gan’s Willow Run Research Center. EXPLORATORY RESEARCH Wes chadtiiiuatibeninn 
Fp apt re we mpm cart and NEW DEVELOPMENTS Address CA-3648, % ‘Mechanical Engincering.” 


CIANS—with Bachelor's or Master's 
enn weer ~ have a working Prefer man with experience in 
nowledge of, and some experience . 
in, electronics. Ph.D.’s with elec mechanisms ond structures, 
tronics experie are especially de : : 
tronics experience are especialy B-W CENTRAL RESEARCH LABORATORY Engiause-Wddbialesd 
Expd in designing & laying out chemical equipment 
ENGINEERS—with experience in . for large northern N. J. chemical plant. Capable of 
circuit development and design on I BORG-WARNER CORPORATION Supervising design Engineering dept. Must have 
onal j | lenh ME or better from cop Engineering college, Par 
analog ore igita computers, te ep jone B. Tt Wi . manent Position Please send complete resume 
switching equipment or cathode ray ellwood, Illinois stating experience, education, age & salary require 
ments 


displays are especially desired. 
Address CA-3742, % “Mechanical Engineering 

















Researchers are offered the opportunity 
to complete the requirements for graduate 


degrees while employed at the Research 
= Development 


Salaries are commensurate with training 
and experience. Applicants are invited 
to send a resume of education and experi 


= Engineers 


Personnel Office 
University of Michigan 
Ann Arbor, Michigan 








With Several Years Design Experience 
or Advanced Degrees 


for Permanent Positions with 








MECHANICAL ENGINEERS WANTED 


Graduate Engineer, age about 35, for 
responsible position in Product Engineer ———— 
ng Department of prominent manufac : 

turer of pressure vessels and related 

equipment for the chemical, dairy, food, 


and beverage industries. Design experi- 


er yn simil quipment required : , . 
panties ey Dated seopepeaaeh Endicott, N. Y. Poughkeepsie, N. Y. 


TRADE MARK 


Graduate Engineers, recent, for design 

work in Product Engineering Depart . 7 ° °.. ° 

— Fields of Electronics, Circuitry, 
. . 

Opportunities for advancement, and Mechanisms and Micro-Waves 

excellent program of employee benefits 


Submit resumé of experience Excellent working and liviag conditions, good 
salaries, exceptional employee benefits. 

Write, giving full details, including education 
and experience to: Mr. R. H. Austin, Personnel 
Director, International Business Machines, 


CHEMICAL AND MECHANICAL ENGINEERS 1765 North Street, Endicott, N. Y. 
Excellent opportunity for two young 
chemical or mechanical engineers with INTERVIEWS ARRANGED IN YOUR CITY 
B.S. degrees for general engineering 
work with a iodine synthetic yarn 
manufacturer 
The positions are permanent and offer a 
real opportunity for ambitious men 
in a growing organization. One or 
two years’ plant experience desirable 
but not necessary 
State full particulars ot education, ex- 
perience and salary wanted in applica- READ the CLASSIFIED ADVERTISEMENTS 
tion letter ° ° . ° 

appearing in this section each month. 


Address CA-3733, “%, “Mechanical Engineering 


Address CA-373%6, % “Mechanical Er 
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ATOMIC 
WEAPONS 
INSTALLATION 


NEEDS 


MECHANICAL 
ENGINEERS 


Two to ten years’ experience in research, 
design, development or test. Patent 
history desirable but not necessary. 
A variety of positions open for men with 
Bachelor's or advanced degree quali- 
fied in one or more of the follow!ng fields: 


@ STRESS ANALYSIS 

® SHOCK AND VIBRATION 
® QUALITY CONTROL 

®@ ELECTRONIC PACKAGING 
@ INSTRUMENTATION 

®@ ENVIRONMENTAL TESTING 
@ MECHANISMS 

® HANDLING EQUIPMENT 


* 
TECHNICAL WRITERS 


Experienced in preparation & publico- 
tion of standards, electronic & mechanical 
technical manuals. Engineering back- 
ground necessary. 


© 
JOB ANALYSTS 


Mechanical & electrical engineers ex- 
perienced in job evalvation & other wage 
administration activities. 


a 
PHYSICISTS 
With background of pure physics. 


«€ 
STANDARDS ENGINEERS 


Experienced in writing specifications, in 
liaison work, and in correlating design 
information to accepted standards. 
Aircraft industry experience desirable. 


These are PERMANENT POSITIONS with 
Sandia Corporation in Albuquerque, 
New Mexico. The Laboratory is oper- 
ated by Sandia Corporation, a sub- 
sidiary of Western Electric Company, 
under contract with the ATOMIC ENERGY 
COMMISSION. This laboratory offers 
good working conditions and liberal 
employee benefits, including puid vaco- 
tions, sick leave, and a retirement plan. 


r 
> 


MAKE APPLICATION TO 
Professional Employment 


SANDIA CORPORATION 


SANDIA BASE 
ALBUQUERQUE, N.M. 


Seven Pages of “OPPORTUNITIES” 














ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc., offers un- 
paralleled opportunities in Re- 
search, Development, Design and 
Test work in the fields of Long 
Range Guided Missiles, Auto- 
matic Flight and Fire Control 
Equipment and Atomic Energy. 
Well-qualified engineers, de- 
signers and physicists urgently 
needed for all phases of work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 

~ “ Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 

Thermodynamics 

Airframe Design 

Stress & Structures 

* 
Salaries Commensurate with 
training & experience. 
Excellent working conditions. 
Finest facilities and equipment. 
Outstanding opportunities for 
advancement. 

Write now—Give complete 
resumé of education, background 
and experience. 


6 
PERSONNEL DEPT. 


Aerophysics & Atomic Energy 
RESEARCH DIVISION 


North American Aviation 
INC. 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 





Would you like to live in a 
small town, within easy access 
of several large cities, right 
in the lake region of lower 
Michigan? 


We are interested in electrical 
and mechanical engineers for 
both laboratory and design 
work on motors and other 
products. There is also an 
opening for a good career 
draftsman. This is a normal 
expansion program, not a de- 
fense boom. Write fully about 
yourself. 


Address: 
R. P. Ballou, Chief Engineer 
Howell Electric Motors Company 
Howell, Michigan 














TOOL 
ENGINEERS 


to design Jigs, Fixtures 

and Manufacturing 

Equipment for Military 
Aircraft 


Applicants must have a minimum of 
two years technical training, plus ex- 
perience in aircraft or related lines. 


Send or bring resume 
and sample drawings to: 


PERSONNEL DIRECTOR 


GRUMMAN 
AIRCRAFT 
ENGINEERING 
CORP. 


Bethpage, Long Island, 
N. Y. 
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PHYSICISTS 
AND 
SENIOR RESEARCH 
ENGINEERS 

eee Special opportunities for YOU in 


POSITIONS | SAN DIEGO 


Senior Engineers and Physicists havia, 
outstanding academic epctigreuss an 
experience in the fields of: coast of 


® Microwave Techniques m “ m 

® Moving Target Indication Convair (Consolidated Vultee Aircraft Corporation) is 

® Servomechanisms - " 

° A pplied Physics now accepting applications for these following positions 
yroscopic Equipment e e * * 

. Optical Ea Equipment in its modern, progressive Engineering Department. 
‘omputer 

*® Pulse Fechalques 

® Radar 

® Fire Control 

*® Circuit Analysis 

ms fennel, Donen 
ppliea Mathematics 

$ Electronic Subminiaturization Design Engineers Weight Engineers 


® Instrument Desig 


* Automatic Production Equipment n Draft 
® Test Equipment Desig rarismen Aerodynamics 


® Electronic Design 
® Flight Test Instrumentation Electrical Draftsmen Engineers 


are offered excellent working conditions Electronics Engineers Test Engineers 
and opportunities for advancement in 


our Aerophysics Laboratory. Salaries are i 
commensurate with ability, experience Microwave Engineers Thermodynamics 


and background. Send information as to 
age, education, experience and work Servo Engineers Engineers 


preference to: 


} NORTH AMERICAN AVIATION, INC. 3 
AEROPHYSICS LABORATORY 


Box No. H-4 


12214 South Lakewood Bivd. WORKING FACTS: You get two holidays o week at 
Downey " California Convair — overtime ee anes in 5-day week. Attractive 
q salary ranges. An® “eng i ing department ... with 
p t i . and interesting, challeng- 
ing, til, | ject: ‘of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
earch and Excellent patent royalty 
ENGINEERING ype pee Tor. notch retirement plan — better thon-average 
le ond health insuronce. Complete progress-salary review 
DRAFTSMAN for each person twice yearly. Opportunity for continuing 
¥ in v 
AND DESIGNERS LIVING FACTS: Son Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Experienced in Plant Layout, Ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Process Piping, Power ead Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
Lighting Layouts, Struc- only hours or minutes away. lt offers you o new way of Life... 


. #, refreshing, happy. 
tural Steel and Reinforced Con- amummeieatusen sitet 
crete Design. 





- 


Aircraft Loftsmen Aircraft Linesmen 
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if you qualify, you will receive generous travel allowances. 

Submit Complete Resumé— SEND COUPON for free booklets and complete informati 

Education, xperience and 

salary expected OF THANK YOU, Ia Bi 8 Om Py 
Mr. H. T. Brooks, Engineering Department 100 

The Solvay Process Division Convair, 3302 Pactfic Hiway, Son Diego, California 


ss Plecse send me FREE booklets describing the Convair 
Allied Chemical & Dye Corp. | Opportunity for me and my Convair Application Form. 





Syracuse 1, N. Y. 
My nome 
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Use a CLASSIFIED ADVERTISEMENT ~ ™ Address _ 
For QUICK Results oe —— State 
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There’s more to a job 
at Lockheed than eight 
hours’ work a day. 
There’s the friendly 
spirit of progress—of 
getting things done— 
that makes work so 
much more stimulating. 
There’s the better life 
you live—just because 
you live in Southern 
California. There’s the 
future that offers you 
and your family security 
and advancement with 
the leader in aviation. 


Se fi vecaid tor hing MYTHE Cds 


thnateller place ho live 


{ 
Better Working Conditions 
On the job, you work in an atmosphere of vigorous, 
progressive thinking. Personal initiative, new ideas 
are encouraged. Frequent conferences iron out 
problems, keep work rolling smoothly. You work 
with top men in your profession—as a member 
of the team known for leadership. 


Befter Living Conditions 

Every day, you get a “bonus” at Lockheed — in the 
better living conditions. The climate is beyond 
Golf, fishing, the patio life at home can be 

yours 12 months a year. And your high Lockheed 
salary enables you to take full advantage 

of the climate and recreational opportunities. 


Better Future 

You have a future at Lockheed — not just a job. 

For Lockheed is building planes for defense, planes 
for the world’s airlines. The planes of tomorrow are 
being designed today in Lockheed’s long-range 
development program. 

Special training courses in management and 
various phases of aeronautical engineering help 
prepare you for the future and promotion. 

pron Saad sirname ence weal 
or not there's a career and security at 








To Engi: s with Famili 

Housing conditions are excel- 
lent in the Los Angeles area. 
More than 35,000 rental units 
are available in the Los An- 
geles area. Huge tracts for 
home ownership are under 
construction now. Thousands 
of homes have been built since 
the last war. Lockheed coun- 
selors help you get settled. 


Educational facilities also are 
excellent. The school system 
offers your children as fine an 
education as can be obtained 
anywhere. Elementary and 
high schools are conveniently 
located. Junior colleges and 
major universities abound — 21 
are in the Los Angeles area. 





Lockheed also offers you: 

Generous Travel allowances + 
Outstanding Retirement Plan 
* Vacations with pay + Low 
cost group life, health, acci- 
dent insurance + Sick Leave 
with pay * Credit Union, for 
savings and low-cost financ- 
ing « Employees’ Recreation 
Clubs * Regular performance 
reviews, to give you every op- 
portunity for promotion * On- 
the-job training or special 
courses of instruction when 
needed. 
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Engineering Openings: 


Aerodynamicists 

Aerodynamics Engineers 

Aircraft Design Engineers 

Aircraft Electrical and Radio 
Designers 

Airplane Specifications 
Engineers 

Design Engineers 
Lockheed will train you to 
be an aircraft engineer. Full 
pay while training. 

Drawing Checkers 

Electronics Engineers 

Engineering Technical Writers 

Estimators — Plant Facilities 
and Equipment 

Flight Manuals Engineers 

Machine and Equipment 
Design Engineers 


Manufacturing Engineers 
Manufacturing Research 
Engineers 
Production Design 
Engineers 
Senior Electronics Systems 
Engineers. M.S. or Ph.D. in 
Electrical Engineering 
or Physics 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Also... 
Technical Editor 
to write and review 
technical reports 
Sales Engineer 
with airline experience 
Recent Engineering Graduates 


~~ — << ee ee ee ee me ee ee ee eee eee ee eee ee ee ee 
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Send today for free illustrated brochure describing life and 
work at Lockheed in Southern California. Use this handy coupon. 


Mr. M. V. Mattson, Employment Manager, Dept. ME-12 


LOCKHEED Aircraft Corporation Burbank, California 


Please send me your brochure describing life and work at 
Lockheed. 


My Name ~ My Occupation 


My Street Address 
My City and State 
Aircraft éxperience is not necessary for a job at Lockheed. It’s your 


general engineering background — your aptitude —that counts. 
Lockheed will train you to be an aircraft engineer —at full pay. 
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WANTED AT ONCE 


for 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 
NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of air- 
craft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program 
offers fine chance for establishing 
career in aircraft while aiding 
defense effor?. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 


Please include summary of 
education and experience 
in reply to: 
ENGINEERING PERSONNEL 
OFFICE 


SECTION 4 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 
or 
Columbus 16, Ohio 


TIMESTUDY 
METHODS ENGINEER 


Graduate engineer with machine shop experience to 
make actual studics, determine labor costs, handle 
methods and procedures. Interested only in young 
men for development in industrial management 
This is not a defense job 

Address CA-3734, % ““Mechanical Engineering.” 


ENGINEERS —SALES 


Attractive opportunity for recent Mechanical, Civil 
and Architectural Engineering Graduates 

One year training program leading to sales of reput 
able line of Steel Building Products to Architects and 
Contractors. Progressive, growing 40-year old 
company 


Address CA-3740, % “‘Mechanical Engineering.” 








AC SPARK PLUG DIVISION 
OF GENERAL MOTORS 
CORPORATION 
PRECISION INSTRUMENT PLANT 


Positions now available for highest 

caliber personnel in the field of 

airborne automatic electro-me- 
chanical control equipment. 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
ELECTRONIC DESIGNERS 
MECHANICAL DESIGNERS 


New and expanding division of an 
established firm with 20 years of suc- 
cessful experience in the instrument field. 
Work involved deals with the manu- 
facture and development of highly com- 
plex equipment of the most advanced 
type. 
Write or Apply 
AC Spark Plug Division 
General Motors Corporation 
1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 





MECHANICAL ENGINEER 


wanted for responsible position in 
Research Department of well-estab- 
lished Western New York Company 
manufacturing fibre wallboard and 
coating cumposicions. College gradu- 
ate. Practical experience in machine 
design essential. Please send resumé 
of qualifications, salary requirements 
and photo if available. 


Address CA-3713, % “Mechanical Engincering."’ 











ELECTRICAL AND 
MECHANICAL 
ENGINEERS 


WE have attractive oppor- 
tunities in the design and 
methods engineering de- 
partments in the electric 
motor field. 


This is a normal expansion 
program. 


Send details of experience 
and education. Include 
photo. 


Address: Chief Engineer 
Marathon Electric Manu- 
facturing Corporation 
12th and Cranberry 
Erie, Pennsylvania 




















CHANCE VOUGHT AIRCRAFT has openings for qualified men 
as structural test engineers. Attractive openings for graduate engi- 
neers with three to five years’ experience in aircraft structures testing. 
These positions entail a knowledge of structures, aircraft materials 


and aircraft design. 


Test engineers will be responsible for major portions of planning 
and administering structural tests for Naval Aircraft Programs. 


Permanent positions in long-range projects. Housing readily 


available in Dailas area. 


Send resumé to ENGINEERING PERSONNEL SECTION 


CHANCE VOUGHT AIRCRAFT DIVISION 
UNITED AIRCRAFT CORPORATION 


P. O. Box 5907 @ Dallas, Texas 
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Wanted: Experienced Power Station Engineer 

Position: Assistant to Manager of Power 
Production with administrative responsi- 
bility of operating central stations totaling 
approximately 800,( kw 

Location: Pennsylvania 

Advancement: Excellent for growth on job 
and promotion in near future 

Experience: 10 years’ minimum, with at least 

5 years in operation, maintenance or effici- 
ency work in large modern steam-electric 
central station. Construction and design 
experience will be considered. 

Education: B.S. degree in Mechanical (pre- 
ferred) or Electrical Engineering from an 
accredited engineering college. 

Age: 30-45 

Salary commensurate with qualifications 

All applications will be acknowledged. Please 

send personal record to: 


Address CA-3701, % “Mechanical Engineering.” 








MECHANICAL 
ENGINEERS 


Imaginative design and development 
ene desiring extremely broad 

eines in mechanical engineering 

ill find it to their advantage to in- 
vestigate the variety of attractive 
openings in this growing research 
organization. Senior engineers needed 
to assume full supose for indus- 
trial research and rete 3 gg projects 
in mechanical engineering. licants 
should possess a majority of the fol- 
lowing characteristics: a high degree 
of imagination and ingenuity; five or 
more years’ experience as successful 
development engineer; excellent and 
up-to-date technical ability; excep- 
tional machine design capabilities; and 
ability to write logical and clear re- 
ports. Unusual opportunities for suc- 
cessful applicants. 

Please address replies directly to 


BATTELLE MEMORIAL 
INSTITUTE 


Industrial and Scientific Research 


505 King Avenue, Columbus 1, Ohio 








MECHANICAL ENGINEER 


Experienced in one and layout of High 
Pressure Piping and Supports For Steam 
Power Plants. 


Write stating experience and salary desired 
All replies confidential. Mail your reply 
to: Staff Advisor on Personnel Procure- 
ment, Dravo Corp., Fifth and Liherty 
Aves., Pittsburgh 22, Pa. 








INSTRUMENT ENGINEER-—to be ible for operation, 
installation, and maintenance of static J. danepahieel 
recording equipment including oscill hani 
So, — rain 06°, variable reluctance ce bridges using 
straio capacitance type pickups for pee par- 
craig igh ane een vibrations —— transi- 





SITIONS WANTED 


ING PHYSICIST—age 32, BSc M.I.T., PhD Har- 





pose 
cat signals of ams velocity, 
strain, oration, oF Considerable ingenuity ried de to de- 
velop experimental setups for aeronautical, structural, — 
and industrial programs. Position offers unlimited 

depending on initiative and abilit - individual. key os _ - 
commensurate with training experience, Write 
Pengelley, Southwest Research Insticute, P. O. Box ay Fa 
Antonio, Texas. 


RESEARCH MECHANICAL ENGINEERS and METALLUR- 
GISTS—for product and process a in Net og De- 
parement of the ae Arms Co., » Experience in de- 
sign and development of ~ stag with inowtodes of 
tools, dies, and equipment is we is dairable Address resume to 
Techni Director, Remington Arms Co., Inc., 939 Barnum 
Ave., Bridgeport, Conn, 


Western New York firm has permanent position for DESIGN 
and DEVELOPMENT ENG: - Will require considerable 
board work. Firm well known in office equii t field. - 
tunity for advancement. ies with details of educa- 
tion and experience will be beld confidential. Address CA-3685, 
care of “Mechanical Engineering.” 


DESIGN ENGINEER — 

ing group in a process industry. An excel Ly gap nd for 

tight man to handle project engineering work chemical 

manufacturer, including pumps, piping, steel, chemical plant 

equipment, etc. Modern plant, good workin; tions, located 

ina a small castero community ess CA-3720, care 
lechanical Engineering.” 


he PIPE SALES ENGINEER—thoroughly experienced in 
designing and selling pneumatic conveying and dust collecting 
systems, with knowledge expert enough to do trouble shootin 
posers mostly castern half United States. Permanent job with 

idly growing old line company, io business since 1925. Ex- 
a lent pay for the right man. Jacksonville Blow Pipe Company, 
Jacksonville, Florida. 








+ 
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ENGINEERING TEACHER WANTED—To organize lecture 
and laboratory courses in production processes and other mechani- 
cal ty subjects. Must have year of graduate work and 
manufacturing experience. Starting salary approx. $500 per 
month for academic year. Write Head, Engineering _— 
San Jose State College, San Jose 14, California. 





Midwestern engincering school with enrollment of 1100 students 
needs instructor or assistant pr with internal combustion 
engine experience. M.S. degree desired; start February first. 

lary open. Address CA-3725, care of “Mechanical Engineering” 


The U. S. Naval Air Rocket Test Station has several vacancies 
in the Engineering Department. Acronautical Engineer—GS-12, 
$7040 per annum—Duties: Head of Evaluation Branch, Power 
Plants Division of the Engineering Department. Directs — 
ized investigations of the performance of Rocket Engines, Rocket 
Power Plants, or their Components. General Engineer—GS-1, 
$5940 per annum—Duties: Head of Facilities Branch, Power 
Plants Div., Engineering Department. The Facilities Branch 
makes plans, procures and installs equipment for new testing 
facilities and for modifications of existing facilities. The wor' 
covers all phases from initial planning and layout to actual in- 
stallations. Acronautical Engineer—GS-9, $5060 per annum— 
Duties: Project Engineer in the Evaluation Branch, Power Plants 
Div., of the Engineering Department. Conducts specialized in- 
vestigations of the performance of Liquid Propellant Rocket Eo- 
gines, Rocket Power Plants & Their Components. Devise special 
test procedures, make theoretical analyses, 7 oo evaluat:on 
reports on Rocket Engines or Com eral Engincer, 
GS-9—$5060 per annum—Duties ver ‘Baglener in Facilities 
Branch, Engineering Dept. The Facilities Branch makes-plans, 
procures and installs equipment for new — facilities. The 
work covers all phases from initial planning layout of actual 
installation. Aeronautical Engineer—GS-9, $5060 per annum— 
Deties: Project Engineer in the Evaluation Branch, Power Plants 
Div., of the Engineering De Conducts specialized investiga- 
tions of the performance liquid propellant rocket engines, 
rocket _— plants, and their components. Ullustrator (equip. 
ment) GS-6, $3795 per anoum—Duties: Lllustrator in the Draft- 
ing Section of the Engineering Depz. Makes original illustrations 
of Mechanical Equipment & Layout of Technical Reports 
Preparation for Publication. Applicants should submit standard 
form $7, application for federal eye, which is available 
at any post office, and forward to the industrial relations officer, 
industrial relations department, U. S. Naval Air Rocket Test Sta- 
tion, Lake Denmark, Dover, New Jersey. 
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vard. ASME, Sigma Xi, professional engineer, AEC clearance 
Three years’ teaching and 4 years’ industrial experience in fields 
of heat transfer, fluid flow, thermodynamics, and applied mathe- 
matics. Position desired in fundamental research program, or in 
teaching, with research opportunities. Address CA-3724, care 
of “Mechanical Enginecriog.” 


STEAM MECHANICAL ENGINEER—with eight years’ appl- 

cation expericnce of steam process and generating equipment io 

jodustrial and central station plants. Seven months ating 

experience. Well acquainted with heat balaoce work and general 

power plant operation. Graduate M.E. and registered in Penn- 

send and Ohio. Prefer East. Age 32. Address CA-3726, 
care of “Mechanical Engineering.” 


MECHANICAL ENGINEER & COMMERCIAL AIRPLANE 
PILOT—desires job combining flying along with engineering 
Six years’ engineering experience, knowledge structures, tower 
design and erection, rigging, design and fabrication in light 
weight materials. Ten years’ flying experience from DC-3 down 
co light planes. Address CA-3728, care of “Mechanical Engi 
neering.“ 


ENGINEER—BSME, Registered, ASME, SAE, Tau Beta Pi, 11 
years’ broad experience, including research and development, in 
aircraft, automotive, agricultural fields. Some business training 
Desires position of responsibility with concern in Midwest 
Will consider technical sales Address CA-3732, care of “Mc- 
chanical Engineering.” 











REGISTERED MECHANICAL ENGINEER—Desires position 
in the South or West Coast as manager of a medium size plant 
ora a eee such as Chief Engineer, Plant Engineer 
Experienced in Metal wore and Milling, Paper, Machine Work, 
Cement, Industries. Have had experience in Sales, Maintenance, 
and some production. Age 39, married. 12,000 minimum salary 
requirement or profit participation. Address CA-3690, care of 
**Mechanical Engincering."* 





EXECU TIVE ENGINEER—BME degree, age 39. Registered Pa., 
N. J. and Del. Valuable experience in Construction, sales, pro- 
duction, design and development of plant equipment and 
stee! products Top-level position with smal! or jium-sized 
firm in Phila-Wilmington area preferred. Address CA-3731, care 
of “M “Mechanical | Engineering.” 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G Stroud, Member ASME and 
President of Cleveland Engincering Agency Co., 2132 E. 9th Se., 
Cleveland 15, Ohio, wi i help you find positions or men. 





ENGINEERS AND E -XECUTIVES—This confidential service for 
outstanding men who desire positions paying $5000 to $40,000 
will develop preliminary negotiations with reputable organiza 
tions without risk to present position. For complege details, send 
experience record and expected salary range. Tomsett Associates, 
337 Frick Bidg., Pittsburgh 19, Pa. 





SALARIED POSITIONS $3,500 to $35,000. We offer 
the original personal l service (( 
41 years 'rocedure of highest ethical standards is 
individualized to your personal requirements. Iden- 
tity covered; present position protected. Ask for 
particulars. . 


115 Don Bids. 





W. BIXBY, INC. 
Buffalo 2, N. Y. 








SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
needs of high grade men who seek a change of connection 
under conditions, assuring, if employed, full protection 
to present position. Send name and address only for 
details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 











It will pay you to watch the announcements on these pages 


for an opportunity that you may be looking for 


or one that may be of interest to you. 
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Do you want a career with a future? 


More and more of Amcrica’s outstand- 
ing engineers are carving fine carcers 
for themselves at Boeing. They’ve 
found a future here in an Enginecring 
Division that’s been growing steadily 
for over 35 years. 

If you measure up. there’s great 
opportunity here for you, too, and the 
rewarding experience of working on 
some of the nation’s most vital pro 
grams such as the B-52 and B-47 jet 
bombers, guided missiles and other 
revolutionary developments. 


You'll associate with men of the 
highest engineering renown, men who 
can help you further your own profes- 
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sional standing. You'll find here re- 
search facilities that are among the 
world’s finest. And you'll enjoy a good 
salary that grows with you. 


Needed now in Seattle are experienced and 
junior eeronautical, mechanical, electrical, elec- 
tronics, civil, acoustical, weights and tooling engineers 
for design and research; servo-mechanism designers 
and analysts; and physicists and mathematiciens 
with advanced degrees. (More housing is avail- 
able in Seattle than in most other major industrial 


centers.) 


Or, it you prefer the Midwest, sim- 
ilar openings are available at the Boeing 
Wichita, Kansas, Plant. Inquiries indi- 
cating such a preference will be referred 
to the Wichita Division. 


Write today to the address below or use 
the convenient coupon. 
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JOHN C. SANDERS, Staft Engineer — Personne! 
Dept. M-12 
Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter- 
est me. Please send me further information. 


Nome____ 
Address 


City and State 
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RATES One inch Cord 


Inserted at rate of $20.00 
each issue, $15.00 per issue 
on yearly contract. 























Manufacturers 
of Equipment 
Not Included 














BLACK & VEATCH 
CONSULTING ENGINEERS 
Electricity. Water Sewage— Industry 


Reports, Design, 
Investigations, Valuation and Rates 


4106 Broedwey 


Supervision of Construction 


Kansas City 2, Missouri 


Industrial Power— Surveys & Desiga 
MYERS & ADDINGTON 
Consulting Engineers 


21 Cast 400 Guest Ore Se” N.Y. 


Consult Z. H. POLACHEK 
Reg. Patent Attorney 
1234 Brosdwey 


(at 31st St.) New York 1, .. ¥. 
Phone LO 5-3088 








EHRCO DIE CASTING SERVICE 


samp oar sd 
Die and Product Design 
John R. Ehrbar, Pres 
303 Main Street, Stamford, Connecticut 
Telephone 3-2308 


a 


Qualificati tt Supervision 
eS Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 





SANDERSON & PORTER 
ENGINEERS AND CONSTRUCTORS 
San Francisco 


New York . Chicago . 








C. M. HATHAWAY 
CONSULTING ENGINEER 
Project E. ri Product Devel 
Production » Laborer, of d Shop 
Facilities for 
and Pilot = 


1315 S. Clarkson Street Denver 10, Coloado 





NUCLEAR DEVELOPMENT ASSOCIATES, Inc. 
—NDA— 
Consulting Physicists, Mathemeticiens, and 


Engineers. Studies in Analytical Engineering 
and Mathematical Physics 


80 Grand Street White Plains, N. Y. 
WhHite Plains 2-5800 











Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 








JACKSON & MORELAND 


ENGINEERS AND CONSULTANTS 


Design and Supervision of Construction 
Reports — E. n A 
Machine Design — Technical Publications 


Boston New York 





> 





| DELOS M. PALMER & ASSOCIATES 


CONSULTING 4é£NGINEERS 
Reg Mechanical, E) ct‘cal & Industria) 


Designue:s vi opecial Purpove Machines 
Product 
Laboratory and Model Wor 


4401 Jackman Rd. Toledo :%, Ohio 


J. E. SIRRINE COMPANY 


Engineers 
Design and fu ision of —- and 
Hydro-electric 
“a Operati A 
ing ~ 
/ 2 cacletip 6 Ween > > Papers 
As Greenville, South Caroline 














GEORGE H. KENDALL 
Consulting M 


Cost Reduction Studies Process of Product 
Redesign Existing Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems 
Specialist Automatic Machinery Processes, Controls, 
New w roles Patent Studies, Investigations 
New Pr a eo Engineering Studies 
P.O. Box 72 Tel. Darien $-1504 
Noroton Heighes Darien, Connecticut 





Est. 1923) 











| Laploded Views - 


| “Tech” Mamesals jor Dojense Comtrhcls 
HRESEARCH AND DEVELOPMENT 
PRODUCT ENGINEERING AND STYLIN 
Hsreciat PRODUCTION MACHINES 


6 


i 
MAST DEVELOPMENT (O- inc BS 


Metallurgists 
Analysts Consultarts 


Spectroscopists 
PHILADELPHIA TESTING 
LABORATORIES 


900 W. Seats Soe 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diese] - Hydro 
Design - Construction - Test - Valuation 


Surveys 
Hershey Building Muscatine, lowe 








An announcement in this 
section will acquaint others 


with your specialized practice 





DESIGNING 
ENGINEERING 
Machines @ Products @ Plants 
Processes @ Production @ X-Ray 


SAM TOUR & CO., INC. 








44 TRINITY PL.,N. Y.6,N.¥ 














Every Advertiser 
appearing in 
MECHANICAL 

ENGINEERING believes... . 


that his products. . . 
behind them 


the service in them and the service 


. will stand up under the most searching 


scrutiny of the high calibre engineers and executives 


comprising MECHANICAL ENGINEERING readership. 
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They’re headed for 








new frontiers 


At the Laboratories’ school for communications development 
training, the curriculum includes electronics, oscillations 
and waves, switching and transmission. Each subject is di- 
rectly keyed to the latest fields of telephone research. 





Eacu year the Bell System selects hundreds of 
engineering graduates from technical schools, to 
find the answers to communications problems 
through the application of science and tech- 
nology. A specifically qualified group joins Bell 
Laboratories to.develop tomorrow's telephone 
system — also, in the present emergency, more 
powerful electronic devices for the armed services. 

They come — thanks to the competence of our 
nation’s educators—with an excellent grounding 
in fundamentals. To equip them still further, the 
Laboratories operate a school at graduate level 
for advanced communications. 


The new men receive an intensive course in 
the latest theory and techniques. At the same 
time they take their places as members of the 
Technical Staff doing responsible work which, 
with their classroom instruction; reveals where 
they can make the most of their aptitudes. 

More than ever America’s future must depend 
on men and women who are trained to think far 
ahead in technology whether for tomorrow’s 
telephones or national defense. By helping them, 
Bell Telephone Laboratories help make Amer- 
ica’s telephone system the world’s best, help the 
armed forces keep our country’ strong. 


BELL TELEPHONE LABORATORIES 


J: 


and ies i service. 





Exploring and inventing, devising and perfecting, for 
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cand of experience... 


EXPERIENCE is the salt that seasons 
every product. Jllinois Gears 

are richly seasoned with the experience of 

hundreds of highly skilled gear 

craftsmen. Illinois Gears are pro- 

duced on the newest and finest gear 

making equipment obtainable. 

Illinois Gears are produced under 

experienced and competent supervision. 

For one gear or 10,000 gears, write, 


wire or phone: 


ILLINOIS GEAR.& MACHINE COMPANY 
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You can keep your machines rolling day after day and 
year after year, with trouble-free Trabon Lubricating 
Systems. Trabon is positive, accurate, makes certain 
that every connected bearing receives the desired 


amount of lubricant while the machine is running. 


On steel mill equipment, overhead traveling cranes, 
forging machines, crushers, presses, shears, and other 
machinery of all kinds, Trabon Systems have, for 21 
years, been prolonging bearing life, eliminating rejects, 
cutting down time, and increasing production records. 


Specify and install Trabon. The record shows—There 
are more Trabon Automatic Lubricating Systems in 


operation than all other makes! 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street . Cleveland 3, Ohio 
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DEAERATED COOLING WATER 
SAVES ONE COMPANY 





REDUCES CORROSION RATE 90% 
PREVENTS TUBERCULATION 
CUTS TUBE REPLACEMENTS 

LOWERS WATER CONSUMPTION 


A chemical company in California installed a ° 
Permutit 5,000 gpm Vacuum Deaerator just ovef 
2 years ago. Now here’s what they have to say about 


it after exhaustive checking and comparison. 


‘The benefits occurring from water deaeration 
are difficult to calculate in their entirety, since so 
many of the advantages in small items such as clean 
water lines, better operation of valves, less frequent 
water line replacement and better water flow cannot 
be easily assessed. However, the major corrosion 
costs in this plant . . . have been determined and 


compared with the cost of deaeration . . .” 


And the report goes on to cite actual net savings 
of $85,500 per year resulting from the installation 


of a Permutit Vacuum Deaerator. 


problems. Write to the Permutit Company, Dept. 
ME-12, 330 West 42nd Street, New York 18, N. Y., 
or the Permutit Company of Canada, Ltd., 6975 
Jeanne Mance St.. Montreal. 


Find out how Permutit can solve your water 








How fo help a spindle carrier 
deliver precision 


ITH six work spindles in its 

spindle carrier, the Greenlee 
automatic screw machine, shown 
below, can perform six cutting oper- 
ations simultaneously. To maintain 
precision in each operation, all work 
spindles are mounted on Timken® 
tapered roller bearings. 

Timken bearings help eliminate 
spindle chatter. Work turns smoothly 
and accurately. Set-ups stay set. 
Greenlee Bros. & Co. also use Timken 
bearings in the gear box to provide 
a smooth flow of power through 


GRLERLEE 


a wide range of speeds and feeds. 

Because of tapered construction, 
Timken bearings take both radial 
and thrust loads in any combination, 
hold spindles in proper alignment. 
Line contact between rollers and 
races provides extra load-carrying 
capacity. The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. 

Since Timken bearings are engi- 
neered for the job, precision manu- 
factured and made of special analysis 


Timken fine alloy steels, they normally 
last the life of the machine. 

No other bearing can give you all 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 





FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth- 
mess accounts tor much ot the 
Precise, smooth rolling perform- 
ance ot Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at the Timken 

Company. 

The Timken Company is the 
acknowledged leader in: 1. 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4. special analysis steels. 


MARK REG. U.S. PAT. OFF 


TAPERED ROLLER BEARINGS 
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NOT JUST A BALL NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL @) AND THRUST --)-—LOADS OR ANY COMBINATION —O- 
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